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THROUGH THE EYES OF THE EDITOR 


Arthur L. Roberts discusses many of the 
current concepts in complete denture service. 
He gives a brief summary of the early history 
of each of the various phases of denture con- 
struction as a background for his analysis of 
the current status of each component of the 
total service. This emphasizes the tremendous 
amount of progress that has been made in the 
last 100 years. Progress sometimes appears to 
be slow, but when the science of prosthodontics 
is examined in this manner, it is shown to be 
quite rapid. Many of the problems he dis- 
cusses must be classified as “controversial” in 
so far as their possible solutions are con- 
cerned. His analysis seems to represent a good 
cross section of the current status of prostho- 
dontics, however, and he has pointed the way 
to further improvements. 

John P. Frush and Roland D. Fisher de- 
scribe three educational phases in the practical 
application of the dentogenic concept of es- 
thetics. These are the education of the dentist, 
the education of the laboratory technician, and 
the education of the patient. The dentist must 
take the lead in this work and educate both the 
laboratory technician and the patient. Since 
the laboratory technician does not see the 
patient, the dentist must first supply the tech- 
nician with the necessary information and then 
modify the basic tooth positions to fit the in- 
dividual requirements of the patient at the 
dental chair. Otherwise, the tooth arrange- 
ments will tend to become stereotyped. The 
dentist must also educate the patient to ac- 
cept the tooth arrangement which is best for 


him. Many patients have preconceived ideas 
regarding the way they want their teeth to 
look. Too often these ideas are incorrect and, 
if applied, would be detrimental to the ap- 
pearance of the patient or the teeth, or both. 
The authors suggest a means for educating 
patients so they will understand the objectives 
of esthetics in dentures. 

Richard H. Kingery discusses centric rela- 
tion and centric occlusion. He suggests that it 
is necessary for the dentist to have a mental 
image or concept of the objectives of centric 
relation and centric occlusion. This seems to 
be correct if one is to avoid the confusion 
which could result from the apparently con- 
tradictory techniques and philosophies of oc- 
clusion. When there is complete understand- 
ing, many of the apparent contradictions dis- 
appear. 

Daniel Isaacson reports his experiments to 
determine the possible relationship between 
the age and sex of the patient and the angula- 
tion of the condyle path. The study was car- 
ried out on 36 patients by means of a Gnatho- 
graph. The results indicated that there is no 
correlation with agé or sex and that the con- 
dyle paths of adults do not change significantly. 

Charles A. Brekke discusses hinge axes as 
they relate to jaw function. Much of his dis- 
cussion is of a controversial nature, since he 
considers the various elements of the problem 
separately. Regardless of the shape of the in- 
dividual condyles and regardless of asymmetry 
of the mandible or the “dissimilar planes of 
orientation” of the condyles, the mandible must 
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move as a single body when it is moved. When 
the mandible moves in a hingelike manner, the 
entire mandible can rotate only about a single 
axis (assuming for illustration that a perfect 
mechanical axis does exist in an anatomic 
structure). If the two condyles did not lie in 
the same horizontal plane or in the same 
frontal plane, the “transverse” axis would not 
be perpendicular to the sagittal plane. Thus, 
the “hinge” rotation would be in the off-sagit- 
tal plane in the head. In these instances, the 
casts must not be mounted Jevel in the articu- 
lator if the axis of the articulator is level. In- 
stead, the casts should be mounted asymme- 
trically in the articulator, unless the instru- 
ment itself can be adjusted so its condylar ele- 
ments have the same asymmetry as the con- 
dyles in the head. The same results can be 
achieved by either procedure. One way, the 
axis (with or without a shaft between the 
condylar mechanisms) is oriented asymme- 
trically with the bench top, and the casts are 
oriented level with the bench top. The other 
way, the axis of the instrument is oriented 
level with the bench top, and the casts are 
oriented asymmetrically in relation to it. The 
important consideration seems to be that an 
accurate transfer of the relations existing in 
the head be made to either type of instrument. 
Either the articulator must be adjusted to the 
asymmetry (in one type of instrument) or the 
casts must be mounted to reproduce the asym- 
metry (in the other type of instrument). 

Thomas E. J. Shanahan and Alexander Leff 
report their experiments done to compare the 
opening and closing movements of the man- 
dible with the opening and closing movements 
of an articulator. Records of the movement in 
the sagittal plane were made with no con- 
trol of the mandible other than the neuro- 
muscular control. These records showed con- 
siderable variation. As could be expected, both 
the arcs of opening and closing of the articu- 
lator followed identical paths when the articu- 
lator was held in the hinge position. It would 
be interesting to see if it is possible to con- 
trol the articulator movement by hand to re- 
trace the movement made by the mandible. 
These experiments seem to emphasize the im- 
portance of the neuromuscular system in the 
control of mandibular movement. 

Irving M. Sheppard compares the effective- 
ness of various means for studying jaw move- 
ments in function and reports on the use of 
serial roentgenograms for this purpose. The 
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method used has advantages over some other 
techniques, but it also has some limitations. 
The results indicate that there is considerable 
variation in jaw movement and tooth contact, 
even with the same patient and same test food. 
The speed of any one closing stroke varied 
considerably, also. This work seems to sup- 
port the concept that the major controlling 
factor is the neuromuscular system. 

Anthony K. Kaires reports his studies of 
occlusal contacts made during function by den- 
ture teeth. Tests were made on three sets of 
dentures for the same patient. Three types of 
tooth forms were used. The monoplane teeth 
were arranged with zero-degree condylar and 
incisal guidances. The condylar guidances were 
adjusted by means of interocclusal records for 
the arrangement of the cusp teeth. The con- 
tacts were detected by an electronic circuit 
whenever metallic points on surfaces built 
onto the teeth would touch. As would be ex- 
pected, the tooth contacts during function were 
different from those produced on the articu- 
lator by rubbing the teeth together. There 
were more contacts on the balancing side than 
on the working side. This might be explained 
by the depression of the dentures on the work- 
ing side and a tendency for the balancing side 
to tip away from the supporting ridges. 

R. Wheeler Haines and Sidney G. Barrett 
discuss the anatomy of the mouth in the man- 
dibular molar region. They illustrate the re- 
lationships of the various structures by a series 
of excellent drawings. Their interpretations 
differ from those of some other authors, but 
this may be due, in part, to some slight dif- 
ferences in terminology. They recognize a 
“retromolar pad” and a “pear-shaped pad” as 
being two different structures, while most 
American dentists consider them as the same 
structure with two different names. Probably, 
the “pear-shaped pad,” as they describe it, is 
a part of what we call the retromolar pad. 

Otis M. Johnson discussed the factors re- 
lated to the formation of torus palatinus and 
torus mandibularis. He concluded that altera- 
tions in the direction and magnitude of occlusal 
forces contribute to the development of tori. 
He suggested that their formation is a type 
of defense mechanism. This possibility should 
be investigated further. 

Joseph S. Landa begins a series of articles 
in which he explores the causes of difficulties 
with dentures and points out the means for 
eliminating the difficulties. In Part I, he dis- 
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cusses the characteristics of the oral mucosa 
and the pathologic changes which may occur 
under dentures. He emphasizes the importance 
of an accurate diagnosis of “sore spots” be- 
fore adjustments are made and describes his 
technique for making the diagnosis and treat- 
ment. : 

Harry R. Skurnik describes his method 
for planning and carrying out the procedures 
involved in occlusal rehabilitation. The plan is 
orderly and logical, and if it is carefully fol- 
lowed it should produce excellent results. He 
points out the indications for many different 
types of procedures and emphasizes the im- 
portance of considering the possibilities of 
each of them at the proper time in diagnosis 
and treatment. 

S. Charles Brecker urges conservatism in 
occlusal rehabilitation. He suggests that not 
all occlusal situations can be made to conform 
to a mathematical ideal. He describes ten dif- 
ficult occlusal conditions which require modi- 
fications of the so-called ideal occlusion. An 
incorrect treatment plan will lead to failure in 
these situations, even if the technical work is 
faultless. He emphasizes the importance of an 
adequate interocclusal clearance and feels that 
this is more critical than the development of 
“balanced occlusion.” This philosophy is in 
agreement with that of many others, and it is 
physiologically sound. 

Sumter S. Arnim urges that good judgment 
be used in cavity preparation, with the objec- 
tive of protecting the health of the dental pulp. 
He suggests that certain cavity preparations be 
modified to meet the requirements of each in- 
dividual tooth. Not all teeth are exactly alike, 
and the diseased areas are not always in the 
same place on all teeth. It seems logical to 
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make individual variations in cavity prepara- 
tions to meet the individual conditions in each 
tooth. Any operative procedure should have 
as its major objective the protection of the 
living parts of the teeth. 

Takao Fusayama discusses the various fac- 
tors involved in making accurate castings. The 
procedures he suggests for different types of 
castings seem to follow the basic principles he 
discusses. The techniques are not difficult, but 
they must be carried out carefully if the best 
results are to be obtained. 

Francois Ackermann discusses the design of 
subperiosteal implants for the support of com- 
plete lower dentures and describes some of the 
technical procedures involved. He points out 
the importance of correctly made “preopera- 
tive” dentures and emphasizes the importance 
of the proper distribution of occlusal forces. 
Balanced occlusion should be considered as an 
essential part of implant denture techniques. 

Max M. Weinreb and M. Bogen describe 
their one-day technique for making and in- 
serting the substructures for denture implants. 
The procedure involves extremely close co- 
operation between the prosthodontist, the oral 
surgeon, and the technicians who fabricate the 
substructure. They see many advantages in the 
procedure, including a reduction of the time 
interval between the beginning of the operation 
and the insertion of the superstructure. 

Henry K. Yaggi describes a simple tech- 
nique for making a prosthetic appliance to 
maintain radioactive needles in the desired po- 
sitions for treating malignancies of the oral 
cavity. By this means the amount of radiation 
can be controlled, and the patient is not sub- 
jected to an additional operation for the place- 
ment of the needles. 

—Carl O. Boucher 
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COMPLETE DENTURES 


PRESENT-DAY CONCEPTS IN COMPLETE DENTURE SERVICE 


ARTHUR L. Roserts, D.D.S. 
Aurora, Ill. 


HE FIRST ARTIFICIAL teeth were made by a relatively isolated people in the 

Italian hills, the Etruscans, in about 500 B.c. The Etruscans were probably the 
first prosthodontists. Relics of their work may be seen in a Florentine museum. 

At about this same time, Hippocrates lived in Greece. He devoted thirty-two 
paragraphs is his compendium to the human dentition and dental disease, but he 
did not mention prosthetic dentistry. The Ebers Papyrus, which told of medical 
practices in ancient Egypt, included descriptions of many dental diseases and their 
treatment but nothing about replacement of lost natural teeth with artificial substi- 
tutes. A lack of prosthodontic knowledge also characterized the civilizations of 
ancient Babylon, Sumeria, China, India, and Rome.! It is interesting to note that all 
of these civilizations had one common philosophy. It was considered vulgar and de- 
grading to use the hands to create anything but art objects. To make useful things 
was an occupation fit only for slaves. This philosophy certainly eliminated most 
prosthodontics. 

By the beginning of the Christian era, the Romans had borrowed some of the 
Etruscan dental techniques. Artificial teeth were probably fairly common among the 
Roman upper classes. These prostheses were supplied by slave artisans who could 
neither read nor write and, therefore, did not record their methods. Dental restora- 
tions were made solely for cosmetic reasons. Celsus, the Roman physician, wrote 
about many dental diseases but said nothing about prosthodontics, just as a medical 
writer of today would probably not describe wigs, earrings, or costume jewelry. 
With the fall of the Roman empire, whatever dental skills that had been developed 
shared the fate of all Roman culture, and for seventeen hundred years, through 
the Dark Ages and the Middle Ages in Europe, dentistry stood still. 

Modern dentistry dates from the time of Pierre Fauchard, in France, about 
1750. At that time, however, complete artificial dentures were rarely made and were 
available only to the wealthy. Complete dentures were rare until about 1850. Two 
events in the United States made artificial denture service possible for the masses. 
They were the discovery of anesthesia and the development of vulcanization of 
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rubber. Anesthesia made tooth removal painless. Vulcanite was an inexpensive 
material for denture bases. The result was the wholesale extraction of teeth and 
their replacement with dentures. 

From this short historical review, it can be seen that complete denture service 
is only about one hundred years old. Living as we do in a relatively newborn society, 
it is apparent that everything we do, in prosthodontics, in our daily work, is based 
upon concepts and methods which have flashed very recently upon the screen of 
history. Is it any wonder that prosthodontic thinking exhibits the many conflicts 
and dilemmas that characterize all youthful growth and development? We are still 
feeling our childlike way, and we have much to learn! . 

It is understandable that we should be impatient to quiet these conflicts. At 
first glance, it would seem wise for a group of students to determine by majority 
vote how to render the best prosthodontic service and to publish the technique 
for the guidance of the “average dental practitioner.” The danger in this plan lies 
in the common human weakness of believing the written word. Blind reliance on 
“accepted practice,” instead of on judgment based upon knowledge, has more often 
retarded study rather than stimulated it. 

Complete denture service may be divided into five related parts. They are (1) 
examination and treatment plan, (2) impression making, (3) maxillomandibular po- 
sition records, (4) denture form and facial appearance, and (5) postoperative care. 


EXAMINATION AND TREATMENT PLAN 


People who have lost all of their natural teeth are dental cripples. As such, 
they deserve sympathy, understanding, and skill. Successful prosthodontic treatment 
begins long before denture construction is started. It begins with a plan based upon 
an examination of and a consultation with the patient. The plan has two objectives: 
(1) to study all aspects of the problem (biologic, mechanical, esthetic, and psycho- 
logic) with a view to correcting unfavorable factors which will respond to treat- 
ment, and (2) to obtain an understanding with the patient in order to secure the 
patient’s cooperation in the solution of his problem. 

The importance of this phase of denture service has been recognized for a 
long time.? As prosthodontics gains recognition as a branch of the healing art, 
thorough examination and treatment plan are being given the emphasis they de- 
serve. Successful treatment depends upon treatment of the patient as an individual 
and not as a mechanical problem only. Modern dentists are as much concerned with 
the physiologic, pathologic, psychologic, and nutritional aspects of prosthodontic 
service as they are with the physics and chemistry of the materials employed. 

When making the examination, attention is first directed to those aspects 
which, if abnormal, may be expected to respond favorably to treatment. These are: 
(1) Deformations of the ridges and unfavorably placed tissue attachments requiring 
surgery. (2) Abnormalities of the mucosal base. Some mucosal abnormalities may 
be part of a systemic condition which requires medical treatment. Some may be 
distortions caused by the pressure of ill-fitting appliances. If this be the case, the 
treatment is simple but imperative ; the offending appliances must be removed until 
the tissue is normal.? (3) Abnormalities of the temporomandibular joint. Malfunc- 
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tion of this joint, with condylar displacement, may be the result of malocclusions or 
loss of muscle tone. Arthritic changes may be present. If correctible, treatment of the 
joint must precede the making of the dentures. Sears’* statement that “‘occlusal equi- 
libration should follow and not precede mandibular equilibration” makes sense. 

Those factors which are not correctible are noted. Such obstacles must be met 
by compromise based upon judgment. Included among them are the almost com- 
pletely resorbed ridges, deformations of the palatal form, abnormal tongue size, ab- 
normal functional tongue habits, aberrations in the character and amount of saliva, 
or an unfavorable maxillary to mandibular jaw relationship. 

The apparent tonus of the oral musculature is important. Many elderly pa- 
tients have poor muscle tone and very little residual ridge tissue. The lower the 
muscle tone, the greater the size of the basal seats of the dentures may be. Maximum 
coverage helps patients with badly resorbed ridges, because more favorable external 
denture forms may be developed. 

Preliminary open mouth alginate impressions are helpful in diagnosis. Quick- 
setting plaster of Paris casts may be poured and mounted on a simple articulator 
at an approximately correct vertical relationship. Study of the result aids in visual- 
izing the design of the contemplated prostheses, particularly regarding the selection 
of the type of posterior chewing units. 

Pre-extraction casts are essential if any natural teeth are still present in the 
mouth. These casts may be mounted on an articulator, using plaster interocclusal 
records of the apparent mandibular rest position. There is no better way of per- 
petuating the correct interocclusal distance. The artificial teeth should be placed in 
similar positions to those occupied by the preceding natural teeth with correction of 
obvious malocclusions and improper postions resulting from drifting. 

It is important that the patient understand his problem. Many difficulties must 
be met and overcome by conscious effort on the part of the patient. DeVan? has 
stated, ‘““The dentist must meet the mind of the patient before he can successfully 
meet the mouth of the patient.” I have never successfully made artificial dentures for 
someone whom I disliked or who did not like me. 

Many years ago, House classified patients into four groups: philosophic, ex- 
acting, hysterical, and indifferent. Subjectively, this classification still stands as a 
good one. As representatives of the health service, however, one might wonder 
whether or not it is within our province to change some of these people from one 
class to another by skillful analysis and by “meeting the mind of the patient.” 


SPECIFICATIONS FOR DENTURES 


Satisfactory dentures have good retention. That is, they remain connected to 
the patient when the jaws are apart. This is most of the time. 

Satisfactory dentures have good stability. That is, they do not rock or skid 
when the patient brings the lower teeth against the upper teeth as in chewing or 
swallowing 

Satisfactory dentures aid in masticating and speaking. They maintain or im- 
prove facial appearance. Last, but not least, they defend and do not destroy the 
vital tissues with which they are in contact. 
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Three factors are concerned in meeting these specifications. They are (1) the 
way that the dentures are connected to the supporting tissues, (2) the way that the 
external form of the dentures fits the internal form of the oral cavity, and (3) the 
way that the dentures fit each other. 


IMPRESSION MAKING 


One of the very early methods of connecting artificial teeth to the patient was 
by a technique called “pivoting.” Natural tooth roots were prepared for the recep- 
tion of dowels which were part of the denture base. Later, maxillomandibular metal- 
lic springs, bent backward and attached to each denture, were employed to press the 
dentures apart from each other. 

It is interesting to note the similarity between the old technique of pivoting and 
present-day efforts to fasten the denture to the patient by means of subperiosteal 
implants. By the older method, the denture rested upon natural tooth roots em- 
bedded in bone; the present method is to rest the denture upon metallic stumps 
which are projections from a subperiosteal implant. Those who have reported suc- 
cess with these implants claim that greater masticating pressures are possible by this 
method than are possible with dentures that rest upon a mucosal base. They point 
out, however, the necessity for building implants upon basal mandibular bone. Any 
residual alveolar bone contraindicates their use. This method of connecting dentures 
to the jaws deserves further study. 

Today, the most commonly used method of connecting dentures to the patient 
is that of fitting the inside surfaces of the prostheses accurately to the residual 
alveolar ridges and palate. The physical forces employed are those of adhesion, co- 
hesion, atmospheric pressure in the maxillary denture, with gravity added in the 
mandibular denture. 


SPECIFICATIONS FOR ADEQUATE IMPRESSIONS 


Three specifications apply to the making of adequate impressions for complete 
dentures®: (1) The form of the denture foundation (the oral tissue which must 
resist the pressures of occlusion) is recorded without distortion. (2) The outline of 
the basal seat (the entire area of coverage) is recorded as it is influenced by func- 
tional movement of lips, cheeks, and tongue. It is not sufficient to apply this speci- 
fication to border tissues only. Border molding does not begin and end with the den- 
ture edges but includes the entire denture form. (3) Reliefs and dams are placed in 
strategic areas at the dentist’s discretion. 

An adequate maxillary impression would result from an . imprint of the founda- 
tion tissues without distortion. Limitation of coverage and edge thickness are de- 
termined by functional movement of lips, cheeks, and soft palate. Tight contact of 
the base with tissue on a line determined by soft palate movement terminates the 
impression distally. Displaced tissue in this area must not overlie bone. If it did, 
the osseous base would be changed by the pressure. Instead, the displaced tissue in 
this area is supported by the palatal aponeurosis, a muscular structure not subject to 
resorptive change by pressure. 
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An adequate mandibular impression records the foundation, likewise, without 
distorting it. It exhibits maximal coverage of all ridge tissues which do not move 
when the patient speaks, chews, or moistens the lips with the tongue. In the case 
of a mandibular impression, especially, a prime objective is the development of an 
outline form and edge thickness which will provide a cast upon which an effective 
external denture form may be developed. This external denture form is such that 
the contacting structures, the tongue, lips, and cheeks, may be employed to steady 
the denture instead of to push or lift it from its base. 

Extension of denture flanges is determined by (1) the position of border tissue 
attachments and their functional movements, (2) the tonus of the related tissues, 
and (3) the development of a denture external form which will be in harmony with 
the oral cavity’s internal form. 

The principle of recording the foundation tissues at rest and not distorted by 
pressure, when making impressions, seems basically correct. By avoiding such tissue 
distortion, subsequent tissue change will be minimized. Retention and stability of 
the denture will be enhanced and prolonged. 

In 1869, George’ wrote, “Plaster of Paris is an excellent impression making 
material because no pressure is required and the displacement of soft tissue is 
thus prevented.” In 1886, Richardson® emphasized the advisability of making im- 
pressions with the tissues at rest, contending that “adhesion by contact” was a basic 
principle in obtaining retention. 

In 1938, this idea was described and given much publicity by Page.® Prostho- 
dontics owes much to Page and his collaborators. They demonstrated graphically 
how displaced tissue disturbs both retention and stability. It seems wrong for them 
to have contended, however, that the “mucostatic principle” was at variance with 
all other accepted impression-making methods. They might have more rightfully 
incorporated the idea into a more comprehensive and effective technique. 

It is unfortunate that the value of Page’s work was adversely affected by the 
commercialism accompanying it. His ideas were connected with the sale of a special 
type impression tray and the use of a metallic alloy for the denture base. The trays 
were of good design; the alloy was excellent. It is too bad that such valuable work 
revolved about sales of materials. This situation has been repeated many times in 
dental history. Similar instances occurred in Goodyear’s development of vulcanite 
and in Taggart’s work with the cast gold inlay. There are many others. This ob- 
servation makes apparent the desirability of closer cooperation and understanding 
between all dental groups. The manufacturer, the technician, the hygienist, the as- 
sistant, the supply house, all have much at stake and have much to contribute. 
Many good things come from all of them. Closer understanding and cooperation 
will contribute much to future progress. 

At variance with the “rest impression” idea is that of recording the shape of 
the supporting tissues while they are under occluding pressure. Such impressions 
must be made with the mouth closed. Those who favor this method call it “tissue 
placement” while those who do not favor it call it “tissue displacement.” There is 
probably merit in both schools of thought ; however, dentures are in occlusion only 
a very small part of the time, actually only during the act of swallowing. Most of 
the time, they are just lightly in contact with the mucosal base, the upper denture 
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being suspended from the tissue and not pressed upon it. Among patients who have 
worn dentures a long time, the most nearly normal tissues are found under ap- 
pliances which have just a benign and comfortable fit. Dentures should fit the tissues 
at rest. Impressions should be made with this thought in mind.° 

Possibly, somewhere between the two schools of thought, that is, pressure or 
nonpressure, there may be middle ground which employs the maximal advantages 
and minimal disadvantages of each. Boucher™ has described such a reconciliation. 
With anatomic and functional factors as a basis, he described a mandibular denture 
impression technique which would place little or no pressure over the ridge crests 
but would offer intimate contact between the buccal flanges and the tissues covering 
the buccal shelves of the mandible. 


RELIEFS AND DAMS 


The most generally used relief is that placed on the area of the maxillary 
median raphe. In 1835, Chapin Harris!* designed what he called an “air chamber 
plate,” the air chamber being a depression in the surface projecting downward from 
the palatal surface. In 1840, Alfred Riggs!” obtained a patent for a “chambered 
plate” which was of similar construction. This technique was received with great 
enthusiasm. A textbook published by the Academy of Dental Science in 1876 stated, 
“Years of constant use have proved the value of the cavity plate. It forms one of the 
greatest advances in prosthetic dentistry.” 

A remnant of this enthusiasm remains today, a hundred years later. It is still 
common practice to place huge “relief chambers” in maxillary dentures. Most such 
chambers are put in, arbitrarily, by laboratory technicians. As a result, in many 
instances, much palatal support is lost for the denture, with subsequent shifting of 
its position. It is habits such as this that I referred to earlier in this article, of 
blindly following “recommended” and “accepted” practices without the application 
of personal judgment based upon knowledge. 

Relief, when necessary in the maxillary median area, is provided to avoid 
teetering of the denture when it is subjected to pressure on either side. The extent 
and volume of relief are determined by the difference in degree of displaceability 
of the ridge structures and those in the median area. If there is no difference, no 
relief is needed. In practice, if doubt exists as to the amount of relief indicated, the 
palatal part of the denture may be made a little thicker and the relief may be made 
on the finished denture with the aid of a disclosing wax. Then, following this cor- 
rection, the denture thickness may be adjusted. Placement of excessive relief in 
dentures is not good practice. 

Other areas of dentures may require relief, such as over the incisive papilla, 
over the mental foramina, or over thinly covered bony humps and bumps. This 
relief, also, is best done on the completed dentures by the use of a soft disclosing 
wax. 

Two areas usually require the addition of dams: (1) the posterior palatal 
region of the maxillary denture and (2) the sublingual crescent of the mandibular 
denture. The dam (posterior palatal seal) in the maxillary denture is made by 
displacement of soft palatal tissue. The dam in the mandibular denture is made, not 
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by displacement, but by increasing the coverage of the floor of the mouth by thicken- 
ing the denture edge. 

The dam in the maxillary denture is placed to provide an air seal and tight 
contact with the movable palatal tissue when the denture shifts forward due to its 
use in incision. Here, again, the foundation is frequently weakened by allowing the 
technician to place this dam, arbitrarily, by scoring the cast from a point distal to the 
tuberosity to a similar point across the arch. Placement of the posterior palatal seal 
should be done with more care than this. The denture edge and dam should ac- 
curately follow the variable line of functional movement which may be seen by ob- 
serving the palatal change in form when the patient is requested to attempt to force 
air from the nose with the nostrils held closed. The line varies in different indi- 
viduals and is not always bilaterally symmetrical in the same individual. Placement 
of the distal termination of the maxillary denture and the accompanying dam should 
be done by the dentist, not by the technician. 

The dam in the sublingual crescent area of the mandibular denture is made by 
thickening the edge and extending it distally to the point of tolerance. This tolerance 
varies greatly in different individuals. Some patients cannot tolerate the application 
of this dam at all. The reason for its use, when it can be used, is that a favorably 
inclined plane is thus provided on the denture from its edge to the lingual surfaces 
of the lower incisor teeth on which the undersurface of the tip of the tongue may be 
encouraged to rest. This tongue position is a great aid in providing retention for 
the denture. Another practical advantage is that the denture is strengthened in an 
area particularly susceptible to breakage. 

Impressions are, therefore, the result of an imprint of the undistorted founda- 
tion form, plus what the muscular activity of the mouth does to its edges and form, 
plus what the dentist adds in the way of reliefs and dams. Impressions for dentures 
are made, not taken. 


EXTERNAL DENTURE FORM 


In 1800, Gardette,’® having inserted dentures temporarily without the usual 
springs to hold them apart and in place, was surprised a short time later, when 
calling upon the patient to supply the springs, to find that the patient was able to 
retain both dentures perfectly without the springs. Gardette reported his experience, 
concluding that support of the dentures was by involuntary and instinctive contrac- 
tions of the oral muscles. Apparently, Gardette was the first to note and record the 
idea that a compatible, harmonious external denture form was an important factor 
in retention. 

When we think about the fit of artificial dentures, it is very easy to focus 
our attention entirely upon the way they fit the ridges and palate. This is important, 
but the outside surfaces of the dentures should fit the patient, too. If this fact were 
more generally realized, there would be a great and proper drop in the use of the 
many and various rebasing pastes and materials which are so promiscuously used 
to refit loose dentures by tightening them against the tissues. Tight shoes do not 
necessarily fit. 

Development of external denture form has four objectives: (1) stabilization 
by harmonizing the palatal and flange form and edge thicknesses with the potential 
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denture space, which is bounded by the location and activity of the tongue, cheeks, 
and lips, (2) enhancement of the patient’s appearance by providing lip support, (3) 
aiding in the placement of food, and (4) aiding in speech. 

Dentures tend to be displaced during mastication if malocclusions are present, 
but mastication occurs a relatively small part of the time. 

Dentures tend to be displaced by the tongue, cheeks, and lips when they are 
used as aids in expression or speech. This is a relatively great part of the time. 
By harmonizing denture form to its environment, displacement from this source 
will be minimized. 

A basic concept of good denture form is one against which pressures on one side 
of the ridges by the tongue are equal with pressures on the other side by the lips 
and cheeks. Denture flanges should present planes favorably inclined to these struc- 
tures so that the muscles may be employed to hold the maxillary denture up and the 
mandibular denture down. Fish" described these principles very well. 

The maxillary denture can be supported advantageously by the tongue or dis- 
lodged by it. If the palatal arch is made too wide, too high, or even too smooth, and 
if no effort is made to copy the contour of the patient’s palate as it was shaped 
with his natural teeth in place, stabilizing action by tongue action is difficult. 

Another basic concept of denture form is that the artificial teeth should be 
placed as nearly as possible in the same positions which their natural predecessors 
occupied. Of course, corrections should be made of malocclusions due to drifting, 
elongation, and similar aberrations. The positions of the natural teeth were de- 
termined by the patient’s individual, unchangeable growth and functional pattern. It 
is logical to perpetuate these relationships, with some compromises, when supply- 
ing artificial substitutes. 


FACIAL APPEARANCE 


Denture form influences facial form and the dynamics of facial expression, as 
Pound" and others have pointed out. Thus, it seems proper to comment upon den- 
ture esthetics when considering denture form. 

When artificial teeth were first made of porcelain, they were called “mineral 
teeth” and were available in several sizes and shades. 

Later, attempts were made to analyze each patient’s need so far as size and 
shade were involved and then to arrange the upper front teeth on an arc which 
harmonized with the face form of the patient. 

When the synthetic resins displaced vulcanite as a denture base material, 
naturalness of appearance took a great step forward. Next followed efforts to color 
the denture base to make it look like oral mucosa, in rather minute anatomic detail. 
Pound’s! work along this line and his emphasis upon external denture form is 
one of the outstanding milestones in prosthodontics. 

In 1886, J. W. White'® described a concept of denture esthetics he called “‘cor- 
respondence and harmony.” He contended that a relationship existed between the 
temperament of the patient and the form and arrangement of the upper incisor 
teeth. White also projected the thought that, in the over-all composition, modifica- 
tions should be made in accordance with the patient’s age and sex. 
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Coincidentally W. R. Hall, in American System of Dentistry, published in 
1887, describes ovoid, tapering, and square anterior teeth as they seemed to be re- 
lated to facial form. In this same textbook, the idea is proposed that patients might 
be classified into four groups—nervous, bilious, sanguine, and lymphatic—and that 
certain tooth forms, colors, and shapes were related to each type. 

In 1914, Williams?® published the results of his research in relating anterior 
tooth form to facial outline. His conclusions are still reflected in our thinking ; how- 
ever, a valid adverse criticism of William’s conclusions might be that consideration 
of outline form, alone, in a single plane, is subject to the artistic limitations of ab- 
stract art. It would seem that, in addition to outline, depth of form and placement 
of each tooth as an integral part of a unified composition should be given equal 
emphasis. This concept has been well worked out by Frush and Fisher’® in their 
recent excellent work. 

And so, for the past 75 years, at least, prosthodontists have been trying to 
classify denture patients with a view to connecting each class with a certain tooth 
form and arrangement. First, we had “nervous, bilious, sanguine, and lymphatic” as 
vemuags then we had the “square, tapering, and —_ classes; and now we have 

“sex, personality, and age” classifications.!® 

New ideas usually have an old background. When explored, they are usually 
found to have been given emphasis before. The encouraging thing, however, is that 
each time the picture gets better. 

It is a human trait to be impatient with tedious processes. We are always 
looking for a foolproof system or, even better, a machine which will think and 
work for us. Perhaps that is why the old masters never showed a subject in their 
paintings with teeth. Maybe they could not find a good classification. 


THE WAY THE DENTURES FIT EACH OTHER 


It does not matter that the dentures are meticulously fitted to the ridges and 
palate of the patient and it does not matter that the external forms are in harmony 
with the internal form of the oral cavity if, when the patient bumps the lower den- 
ture against the upper one, both are displaced. 

The way that the dentures fit each other is a dynamic relationship, and it is 
divisible into four parts. They are (1) the vertical relationship which is based 
upon a distance that each denture should be from the other one when the mandible 
is at rest, (2) the angle of the occluding plane as referred to a plane which is 
parallel with the ridge crests as viewed from the side, (3) the centric relationship in 
the frontal and sagittal aspects, and (4) the forms of the occluding surfaces. 

A disastrous but frequent error is the establishment of a vertical dimension 
which provides an insufficient interocclusal distance between the dentures when the 
mandible is in rest position. A wave of enthusiasm in the 1920’s guided many 
dentists to employ “bite-opening” methods in prosthodontics. This was done in 
the rehabilitation of mouths having natural teeth present and in mouths which 
were edentulous. A consequence was much tooth and alveolar ridge destruction. 
Tench?” and Schuyler?! warned the profession that these bite-opening techniques 
would destroy alveolar support by shortening or eliminating the interocclusal dis- 
tance between the teeth. 
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There are several reasons why this error is still common. These include (1) a 
desire to make the lower third of the patient’s face more youthful appearing by 
stretching the facial muscles, and (2) an effort to eliminate tripping of upper in- 
cisors over lower incisors when the posterior chewing units are flat in form and 
arranged upon a flat plane. 

Good appearance, for most patients, requires a vertical incisal overlap. Tripping 
action must be neutralized by an increase of cusp height of the posterior teeth or by 
steepening the curve of the posterior occlusal plane (compensating curve). 

Many methods of measuring the vertical dimension have been suggested. Some 
are based, quite empirically, on an average relationship of facial distances. Some are 
based upon facial appearance. Inasmuch as the mandibular rest position and the 
occluding position are functional or postural positions, it would seem proper to de- 
termine these positions with this fact in mind. Several millimeters of space must 
exist between rest and occluding positions. The rest position can be found clinically. 
Therefore, a practical method which will provide an interocclusal distance is ob- 
vious: Find and record the rest position, then subtract 3 to 5 mm. to find the oc- 
cluding level. 

Niswonger*’ and Gillis** reported clinical evidence that the rest position was 
apparently constant in each individual, that it was not dependent upon the presence 
of natural teeth, and that it was a postural position determined by muscle function. 
Removal or wear of the natural teeth did not change it. 

Thompson** substantiated these observations by study of a series of cephalo- 
metric tracings from roentgenograms made of patients’ heads before removal of 
their natural teeth, after removal of these teeth, after placement of dentures, and 
then several months later. Thompson concluded at that time that the rest position 
was constant, and that when dentures which did not provide a proper free-way space 
(interocclusal distance) were placed, the resultant trauma caused resorption of the 
ridge support until this space was produced. 

It was upsetting to see the results of Atwood’s®® research and the findings of 
Tallgren.*® Both of these investigators failed to substantiate Thompson’s results. 
Presently, we are wrestling with the dilemma presented by these conflicting con- 
clusions. The subject is extremely important and deserves much further study. 

Many years ago a very good friend of our family, Bishop Anderson of the 
Episcopal Diocese of Chicago, told my mother not to worry too much about some 
disturbing defections on the part of her children. Said he, “Eventually, they’ll come 
back to their early training, that is, if they have an early training to come back to.” 
So, when I attempt to provide an adequate interocclusal distance, I go back to an 
idea taught me by my teacher, James Prothero, many years ago. Dr. Prothero used 
to say to us, “Build the dentures so that they don’t come together except when the 
patient chews or swallows.” How could it be stated more simply? 

I also find a phonetic test helpful. With the wax trial dentures in place, the 
patient is requested to say, “sixty-six sailors sailed the Mississippi in sixteen sixty- 
six, E-E-E,” several times (each time a bit more rapidly). If the posterior teeth 
of the maxillary and mandibular dentures touch each other during this time, an 
insufficient interocclusal distance has been provided. This is especially certain if, 
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when viewing the mounted casts on the articulator from the side, the crests of the 
residual ridges are not parallel or nearly so. 


CENTRIC RELATION AND OCCLUSION 


In 1930, The National Society of Denture Prosthetists (The Academy of Den- 
ture Prosthetics )*" reported their considered definition of centric relation: “The 
mandible is in centric relation when the heads of the condyles are in their most re- 
truded position from which the jaw can make lateral movements.” 

Centric occlusion was not defined or discussed in this report. Centric relation 
may exist at any degree of vertical opening of the mouth. It is axiomatic that centric 
relation and centric occlusion must be in harmony. Thus, the centric occlusion posi- 
tion exists when the mandible is in centric relation at a definite vertical opening. 

If vertical dimension, once established, is not changed during fabrication of the 
dentures, centric occlusion may be recorded and integrated into the dentures by the 
use of a simple hinge-type articulator without using a face-bow. By such a simple 
method, however, eccentric mandibular positions cannot be recorded. 

Since 1840, when Evans patented an articulator which made some provision 
for lateral and protrusive gliding movements, a great many variations of this idea 
have been, and continue to be, brought out. 

The necessity for recording and attempting to duplicate gliding movements on 
the articulator has been challenged by several investigators on the grounds that 
these movements are not masticating movements, but are free movements character- 
istic of patients who indulge in bruxism. This conflict of opinion is still not resolved. 

One of the reasons for using a face-bow is that, within a short range, the verti- 
cal measurement may be changed on the articulator without disturbing the accuracy 
of the centric relation registration. If the change in the vertical dimension must be 
great, however, it is wise to make new centric relation records unless a fully adjust- 
able articulator, such as the Gnathograph, is employed, with the casts mounted to 
an accurate hinge axis determination. 

McCollum?* and his associates demonstrated the presence of a constant man- 
dibular hinge axis. Most of their work was done with patients having natural teeth. 
They employed a jaw writing device which was firmly cemented to the teeth of each 
jaw. Similar experiments would be difficult with edentulous patients because of in- 
ability to fix the occlusion rims firmly to the jaws. The problem would be like that 
of attempting to use a sextant on a rocking rowboat. 

It would seem that, inasmuch as complete dentures rest upon very changeable 
bases, a meticulous development of cuspal relationships on an articulator might be 
supplanted by use of cuspal patterns which provide a range of freedom in their 
occlusal relationships.*? This could compensate, at least in part, for the maloc- 
clusions which come about as a result of denture settling. It is with this thought in 
mind, that the cuspless or flat forms of posterior artificial teeth were designed and 
recommended by many prosthodontists. There are disadvantages in the use of flat 
forms, just as there are in the use of high cusp forms. There is a place for each, de- 
pending upon the problems in each patient, but to date no definite rules along this 
line have been developed. So, this problem, like many others in prosthodontics, 
merits further study. 
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With regard to the use of the arrow point or “Gothic arch” tracing device 
to locate centric relation, I should like to quote further from the 1930 report of the 
Academy of Denture Prosthetics**: “The use of the needle point tracing device for 
the purpose of determining and checking centric jaw relation is recommended as 
being both scientific and practical. The Society recognizes no other means of 
verifying centric jaw relation.” 

This dictum has stood the test of time fairly well, but it still is not in common 
use by the dental profession. Like many other devices, it is not foolproof. When 
used in connection with a central bearing point, the apparatus depresses the tongue 
because of its bulk. Also, it is nearly impossible to place the bearing point in such 
a manner that occluding pressures will be equally distributed, particularly for 
making records of eccentric positions. Duplication of the bearing surfaces of the 
occlusion rims and the bearing surfaces of the subsequent finished dentures is also 
difficult. With all of its shortcomings, however, I find great use for this device. One, 
the Coble Balancer, is especially useful because of the ease with which it is adapted 
to either baseplate occlusion rims or finished dentures. 


BALANCED OCCLUSIONS 


Balanced occlusions imply equalized pressures upon all parts of the dentures 
when they are brought together in chewing or swallowing. 

The masticating stroke, as viewed from the front, is semieliptical in form. Each 
“chew” is completed with the mandibular condyles in a functional postion directed 
by muscles. At this time, there must be no conflict between the way the teeth fit 
each other and the way that the muscles wish them to fit each other. This terminal 
position in the chewing cycle is “centric occlusion.” As it is approached, in the 
chewing cycle, by either a lateral or a protrusive pathway, there must be no tripping 
interferences. Patients differ greatly in their chewing patterns. Some, who might be 
called “choppers,” chew with a straight, up and down movement, without lateral 
movement ; others, who might be called ‘“‘grinders,” chew with a flattened stroke, 
with much lateral movement. Each of these classes of patients requires different 
treatment. 

In addition to freedom of action during mastication, other tripping interferences 
between the dentures, produced by nervous habits such as bruxism, must be dealt 
with. The pathways of bruxism are different from those of the chewing cycle. This 
is one of the reasons why the technique of milling completed dentures against one 
another on an articulator is wrong. By this method the vertical relationship is re- 
duced and errors caused in all other relationships. 


CORRECTING PROCESSING ERRORS 


With our present-day materials and laboratory procedures, the correction of 
processing errors is a very important step in denture construction. An effective 
method is to remount the completed dentures on the articulator in centric relation 
using the face-bow, then to adjust the articulator to accommodate the lateral and 
protrusive positions. This is done with interocclusal records. 
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It has been suggested that the casts and dentures be removed intact from the 
flasks and restored to their original mountings on the articulator by keying the 
casts to these mountings. This method brings with it the probable errors which re- 
sult from the difference in fit of the occlusion rims and the finished dentures. 


POSTOPERATIVE CARE 


Just as complete denture service does not begin with actual denture construc- 
tion (careful examination and consultation must precede denture construction), 
complete denture service does not end with delivery of the appliances. Inevitable 
changes in the tissues which support the unyielding prostheses and in the temporo- 
mandibular joints will change the relationship of the dentures to each other. It 
is important that the patient understand that these corrections are not due to 
errors carelessly made by the dentist. The patient must be convinced that subse- 
quent treatment will be necessary and that semiannual examination is essential to 
the perpetuation of good appearance, comfort, efficiency, and health of the mouth 
tissues. It is encouraging to find that there is an ever increasing number of patients 
who can be made to realize this fact. Patients requiring complete denture service are 
dental cripples. As such, they deserve our best efforts and understanding. 

There are many facets of denture service which need further study. 
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DENTOGENICS: ITS PRACTICAL APPLICATION 


Joun P. Frusu, D.D.S., anp RoLanp D. FisHer, D.D.S. 
San Marino and Glendale, Calif. 


SS IS THE ART, practice, and technique of creating the illusion of 
natural teeth in artificial dentures and is based on the elementary factors sug- 
gested by the sex, personality, and age of the patient. 

The dentogenic restoration is designed to enhance the naturalness of appear- 
ance in the individual for whom it is made by its complementary contribution to the 
beauty, charm, character, or dignity observed in a fully expressive smile or in earnest 
conversation. The dentogenic concept is an adventure in the realm of cosmetic art. 

Auguste Rodin,' the famous French sculptor, made this observation: “Art is 
contemplation. It is the joy of the intellect which sees clearly into the Universe and 
which recreates it with conscientious vision.” 

This is the challenge presented in prosthetic dentistry, affording the opportunity 
for every prosthodontist to grow in the knowledge of Nature’s subtleties in color, 
form, and movement that he may fearlessly recreate with conscientious vision. 
Thereby he can establish himself as an artist indispensable to the psychologic as well 
as to the physiologic welfare of mankind. 


THREE EDUCATIONAL PHASES 


The practical application of the dentogenic concept involves three separate edu- 
cational phases. The first is the education of the dentist. Axiomatically, the dentist 
cannot achieve an accomplishment he does not understand any more than the student 
artist can be expected to produce a portrait comparable to that executed by a master 
painter. The second is the education of the dental laboratory technician. To many 
dentists, the laboratory technician is a very valuable assistant; together they form 
a working team. The third is the education of the patient. In the final analysis, the 
patient must be satisfied ; but without an understanding of the esthetic asset to him- 
self, the patient cannot be expected to desire or even to be willing to submit to the in- 
novations of dentogenics. 


EDUCATION OF THE DENTIST 


The preceding articles on dentogenics**:+:>.6 have been presented in such de- 
tail as to provide the interested and conscientious student with an adequate text. 
As in all other arts, however, continued practice is essential for increased skill and 
satisfaction. 

This is the last of a series of six articles on dentogenics in the JourRNAL (Refs. 2, 3, 4, 5, 


and 6). 
Received for publication Dec. 15, 1958. 
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The great Polish pianist, Paderewski, is said to have remarked, “If I should 
miss practicing for one day, I could notice it. If I should miss for two days, my 
manager could notice it, and if I should miss for three days, the whole world could 
notice it.’”” He was aware of the constant necessity of association with his music and 
his instruments in order to maintain his standard of perfection. 


The sculptor refers constantly to his model when recreating Nature. The land- 
scape artist takes his camera, palette, paint, and brushes out into the country. Only 
in such an environment and by continually comparing his canvas to what he is at- 
tempting to interpret does he expect his finished handiwork to reflect reality. 


So, too, the dentist who desires to excel in his work as a prosthodontist must 
strive to become exceedingly familiar with the detail of natural dentitions, particu- 
larly from the esthetic point of view. He must become so familiar with the dento- 
genic principles?*+>-6 that he may be able to apply them for the benefit of the 


Fig. 1—The camera used by the authors. 


patient whenever possible. It is important to adhere to the routine of photographing 
the mouth of every patient who sits in the dentist’s chair whether the teeth be arti- 
ficial or natural. This procedure provides abundant study material. There are a 
number of cameras specially equipped for such work (Fig. 1). If possible, the pic- 
tures should be in natural color, since these are so much more revealing than are 
monotone pictures. These photographs should show the patient’s face or head from 
the front and from each side. They should include close-ups of the mouth with the 
previous dentures in position or with whatever natural teeth may be present. Pic- 
tures of this type are invaluable as pre-extraction records and should be made before 
any work is begun. 
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We have asked patients to bring in pictures showing the natural teeth, only 
to be presented with two or three black and white snapshots taken on a picnic twenty 
years before, which were designed to show the sweetheart of the moment. We have 
had to concentrate on these, straining our eyes through a high-powered magnifying 
glass to catch a glimpse of the central incisors. What a wonderful aid will be avail- 
able to dentists when each patient is presented with a close-up picture of his natural 
teeth in color, with the admonition to put it in safekeeping for the day it may be 
needed. 

By making two pictures of the teeth at close range and retaining one for the 
office records, a most valuable reference library can be built. These pictures consti- 
tute a continuing source of fresh material to use in conjunction with the dynesthetic 


A. 


Fig. 2.—A comparison of artificial and natural teeth. A, An artificial-looking restoration. B, 
Natural teeth. 


text. In addition, the dentist may study freehand drawing with a local artist. Using 
pictures as models, the dentist may sharpen his sense of visual perception. In this 
manner, he will become familiar with the limitless variety of subtle nuances which 
Nature employs in her artistic designs. 

A comparison of the photographs of natural dentitions to most artificial den- 
tures will reveal striking conflicts (Fig. 2). It should be possible to analyze the real 
and the artificial, to make comparisons and, from what is learned, to avoid the pit- 
falls often found in the conventional denture tooth arrangement. 
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The task of arranging the visible teeth to reflect the personality of the patient, 
according to the dentogenic concept, is definitely the responsibility of the dentist. The 
utmost familiarity with these teachings is necessary, therefore, in order that the end 
result may be satisfying to him as well as to the patient. If the dentist is not familiar 
with the dynesthetic procedure, he can hardly be expected to approach the problem 
with confidence. To each tooth in the visible arch falls a peculiar dynesthetic re- 
sponsibility ; and until one has practiced and persevered to the point of understand- 
ing the technique, the full pleasure of accomplishment cannot be realized. 


There is a most rewarding opportunity for the prosthodontist in this work as 
he sits quietly at the patient’s side and places one tooth after the other in the wax 
rim, while requesting the patient to smile or speak seriously in order that the desired 
effect may be accomplished in the reproduction. This experience gives the prostho- 
dontist the opportunity to impress the patient with his particular skill and artistry. 
The dentist, at the same time, is privileged to establish a state of rapport with his 
patient. In this, the patient may be guided and directed to understand the esthetic 
objectives of the dentist, to accept his efforts, and to arrive at a harmonious con- 
clusion. It is indeed an opportunity to establish professional prestige. 


Satisfaction, however, is not always easily achieved. No artist paints a master-_ 
piece every time he paints a picture. Likewise, it is not possible that every arrange- 
ment made by the dentist will be equally gratifying to him. As with the pianist, 
Paderewski, so with the prosthodontist ; persistence and practice are necessary in 
order to gain and maintain the acme of inspired accomplishment. 


EDUCATION OF THE LABORATORY TECHNICIAN 


Some dentists must delegate to assistants as much of their work as possible. 
The dental laboratory technician is such an assistant. He may (when supplied with 
the proper prescription) embody in the denture composition with relative success 
the dynesthetic subtleties and refinements necessary to satisfy the dentogenic require- 
ments of the patient. Verifications by the dentist, by trial with the patient, are neces- 
sary before the denture is completed. 


The scope of the laboratory technician’s assistance has been covered in a 
previous article.* However, unaided by the dentist, “the laboratory technician cannot 
produce a dentogenic restoration, because he does not come in direct contact with 
the patient ; nor is he professionally trained to meet the challenge posed by the com- 
plexities of patient management.”6 


Many of the dentures observed today sadly reveal that the tooth arrangement 
has been executed by someone totally unacquainted with the patient, by someone 
even uninformed of such basic facts as the patient’s sex, age, and personality. 


Armin Landeck,’ a contemporary artist, says, “I can paint the average more 
or less perfect egg from memory, and at times enjoy the illusion that I have in- 
vented it, but I wouldn’t care to paint a wrinkled egg without a model.” Certainly 
the arrangement of teeth for any patient must be considered a more important and 
critical task than the casual painting of “a smooth egg”! To prepare a denture 
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composition without seeing and studying the patient could, and frequently does, re- 
sult not only in incongruity but in distortion of the patient’s personality and destruc- 
tion of his morale. When he is qualified, however, the dental laboratory technician 
may, upon advice from the dentist, apply the dynesthetic procedures which are an 
essential part of his technique. This advice may be transmitted to the laboratory 
technician by means of a specific prescription form. This form has been created for 
the purpose of conveying pertinent dentogenic and dynesthetic information to the 
laboratory technician. 


Since the patient is known to the technician only through the dentist, the ulti- 
mate success of the denture composition is in the dentist’s hands. He must be the 
artist. Only in the proportion that he assumes this responsibility and strives under- 
standingly can he realize the summuim bonum of his profession—the rewarding satis- 
faction of knowing that his artistry has succeeded in enriching another’s personality 
and life. 


EDUCATION OF THE PATIENT 


Alexander Pope, in his famous An Essay on Man, gives us this familiar quota- 
tion, “Tis education forms the common mind; just as the twig is bent, the tree’s 
inclined.” In the education of the patient, it becomes requisite to initiate this bending 
of the twig as soon as possible. After the many years of drought in the field of 
esthetic effort and information, all the resources at our command are needed to en- 
lighten the misinformed so he will accept the meaningful but sometimes unantici- 
pated changes which are indispensable in the application of the dentogenic concept. 

First, we must acquaint our patients with Nature. Obviously nothing else can 
succeed here as well as do pictures. The dentist may employ a loose-leaf notebook 
with plastic inserts under which may be placed pictures cut from current magazines 
(Fig. 3). These pictures can be of well-known people who display excellent natural 
teeth. The television and motion picture stars create immediate interest because of 
their familiarity. These will supply abundant material for this purpose. 

Some of these pictures may illustrate the effects of well-intentioned but un- 
fortunate cosmetic efforts in restorative dentistry. Patients learn very quickly to tell 
the natural from the artificial and present the prosthodontist with a stimulating 
challenge. 

The pictures should show natural teeth in the mouth in serious speech and 
during expressive smiling. Pictures should be selected to illustrate the dynesthetic 
phase of the dentogenic concept, such as the variable long axes of the anterior teeth, 
active or passive positions of central incisors, the “soft” and “hard” placement of the 
lateral incisors, and the canines in the desirable and the less pleasing inclinations. 
The alertness of the dentist or of his well-informed staff will result in a continual 
accumulation of some pictures and discarding of others as further understanding de- 
velops keener vision and the “smooth egg” ceases to satisfy. Ultimately, the patient 
education manual becomes an indispensable aid. 

This book will assist in the re-establishment of Nature’s design in the mind of 
the patient and sharpen his recognition of the artificial. The preparation of the 
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prosthodontist to accept the responsibility which is bound to follow such patient en- 
lightment is obligatory. 

A frequent challenge to the artistically awakened prosthodontist is the patient 
who is aware of the cosmetic shortcomings of dentures which have been retained 
years longer than they should have been, but who “does not want to look different” 
with new dentures. 

One of the greatest errors in dentistry in the last 40 years has been that of 
permitting the patient to wear his dentures for too long a period of time. On this 
point, much education is necessary. Many patients come into our offices and state 
that they have worn their dentures for 15 or 20 years. Obviously in these circum- 
stances, they have acquired a tolerance of tooth positions in the mouth that are 
totally different from the positions of the natural teeth. In many instances, resorp- 
tion has occurred and the dentures have disappeared from sight. Consequently, when 
an attempt is made to return the teeth to the approximate position of the natural 
teeth, the effort is met with resistance. The vast majority of dentures worn today are 
a detracting factor to the wearer cosmetically, yet to effect the acceptance of a change 


Fig. 3.—A loose-leaf notebook is employed to demonstrate the arrangement of good-looking 
natural teeth. 


in appearance often requires patience, persistence, and persuasion. It has been said 
that people notice change before they notice improvement, and this must be antici- 
pated in the attempt to effect a dentogenic restoration. Many factors run through 
the mind of the patient when he observes himself wearing a new arrangement of 
teeth. These must be anticipated, and encouragement must be given to him by again 
referring to the pictures in the patient educational manual. 


The unfortunate adjustment of patients to the gradual change in the denture 
position in the mouth which takes place is truly amazing. Many patients will go 5, 
10, or 15 years with no apparent awareness of the detriment to their appearance 
caused by the resorption of the ridges and consequent settling of the dentures. 
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Naturally, when the attempt has been made to rectify the situation and to undo 
the results of several years of neglect, the patient may be astonished and deeply 
concerned upon looking into a mirror. Then it is that all the knowledge, skill, and in- 
formation at the dentist’s command must be brought into play. If he has not par- 
ticipated personally in the arrangement of the teeth, it will be very difficult for him to 
inspire confidence and allay doubt. 

The dentist must be thoroughly familiar with all the dentogenic and dynesthetic 
factors in order make certain that the highest degree of beauty, charm, dignity, and 
character has been embodied in the composition which he has created. Then it is 
possible to point to its logic and to receive ready acceptance. 

The matrix or denture base is an exceedingly important feature of a denture. 
In most cases, certain portions of the matrix should be visible. In the past, the usual 
effort was to avoid any display of the denture base, even when the patient indulged 
in a fully expressive smile. In order to meet a possible objection by the patient to the 
showing of the interdental papillae or gingival matrix, it is expedient to refer again 
to the collection of magazine pictures of smiling people. These will reveal that those 
who possess natural teeth do display some portions of the gums when smiling. 

By so doing we can obviate having to deal with that most common retort, “Doc- 
tor, I never showed my gums.” Of course this statement is usually not factual ; it is 
a defensive attempt to avoid being the unhappy recipient of a denture whose matrix 
bears little resemblance to natural gum tissues. 


SUMMARY 


The dentogenic concept is an esthetic philosophy. Its purpose is to present 
knowledge whereby the prosthodontist may replace the lost dentition in such a 
manner as to effect an appearance which is complimentary to the sex, personality, 
and age of the patient. 

Other interests have seemingly occupied the attention of the profession, to the 
unfortunate exclusion of the esthetic or cosmetic phase. The result of this disinterest 
has been an impersonal, characterless, or mechanical arrangement of teeth. 

The dentogenic concept has been explained and demonstrated for the benefit 
of the dentist and the dental laboratory technician. The technician has been en- 
lightened so that he can lend a helping hand to the dentist when needed. 

Both physical aids and knowledge have been placed in the hands of the dentist 
so that he may be able to guide the patient to “look with the eye, and see with the 
mind,” and thus believe in his dentist’s ability and understand his reasoning. Only 
in this manner can there be a welcome acceptance of the inspired efforts of the 
dentist, and the entire profession can be led to nobler heights in its service to 
mankind. 


REFERENCES 
1. Rodin, gol On Arts and Artists, New York, 1957, Philosophical Library, Introduction, 


p. 13. 
2. Frush, John P., and Fisher, Roland D.: Introduction to Dentogenic Restorations, J. Pros. 
Den. 5:586-595, 1955. 


| | 
7 
\ 4 


Volume 9 
6 DETOGENICS: PRACTICAL APPLICATION 921 


. Frush, John P., and Fisher, Roland D.: How Dentogenic Restorations Interpret the Sex 
Factor, J. Pros. DEN. 6:160- 172, 1956. 

. Frush, John P., and Fisher, Roland D.: How Dentogenics Interprets the Personality Factor, 
he Pros. DEN. 6:441- 449, 1956. 

. Frush, Peis i “ay Fisher, Roland D.: The Age Factor in Dentogenics, J. Pros. DEN. 

- 9 

. Frush, John P., and Fisher, Roland, D.: ian Dynesthetic Interpretation of the Dentogenic 
Concept, J. Pros. DEN. 8:558- 581, 1958. 

. Bethers, Ray: How Paintings Happen, New York, 1951, W. W. Norton & Co. p. 47. 

. Pope, Alexander: In Ralph L. Woods, editor: Treasury of the Familiar, New York, 1946, 
The Macmillan Co., p. 41. , 


1405 San Martino Ave. 
San Marino, CAtir. 


604 S. CENTRAL AVE. 
GLENDALE 4, CALIF. 


j 
3 
‘ 
it 


THE MAXILLOMANDIBULAR RELATIONSHIP OF 
CENTRIC RELATION 


Ricuarp H. Kincery, D.D.S. 
University of Michigan, School of Dentistry, Ann Arbor, Mich. 


I N A MOMENT of thoughtlessness in 1951, I allowed myself to become involved in 
writing an article which was entitled, ““A Review of Some of the Problems As- 
sociated With Centric Relation.”! The thoughts expressed in that article were not 
original as the title indicated, but were in review. 

In the past 7 years, as I have struggled with, thought about, and studied this 
relationship, I have become increasingly thankful that the phrase ‘some of the 
problems” was used. When one considers the number of articles on this subject, 
the various definitions given, and the number of methods suggested for recording 
this position, the term “problems” appears more appropriate than I had imagined. 
In 1956, Sicher? wrote, ‘““Where, then, do we stand today in the controversy over 
the jaw relations in centric position? I think it would be best to reserve judgment 
and to consider ‘centric’ or ‘ideal’ or ‘harmonious’ mandibular position as the defi- 
nition of a problem rather than of a solution.” 

The importance of recording this maxillomandibular relationship accurately 
in prosthetic procedures needs no emphasis. Many authors state that it is the 
most important jaw relation we seek to record in our attempt to rehabilitate 
the edentulous patient. There are those who believe that many different techniques 
for making complete dentures will give acceptable results, provided they are fabri- 
cated at the correct centric relation, with a comfortable interarch distance of oc- 
clusion, and with the teeth in the proper position. 

In a short discussion of a subject which has received the attention of so many 
excellent men, there appears but one path to follow. It is to state your own view 
of the problem, and if you are wrong, it is beneficial to become aware of it. If you are 
correct, you add a little more verification to those who have stated the same 
thing previously. 

It has been stated that in order to record centric relation it is necessary to 
be able to define it. This seems logical ; however, long experience in teaching leads 
me to wonder if a knowledge of a definition alone is enough. Does not the dentist 
need a mental image or concept of that which he seeks to accomplish ? 

There appears to be a current tendency to influence the wording of a definition 
according to the specific phase of study engaged in by the individual. Hence, the 
physiologist, the anatomist, the prosthodontist, etc., express their definitions differ- 
ently. This is probably as it has to be ; however, it is confusing to some. 


Read before the American Denture Society, Dallas, Tex., Nov. 7, 1958. 
Received for publication Oct. 27, 1958. 
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I am not here to defend the so-called prosthetic definition, even though I be- 
lieve it to be a descriptive one. Neither do I wish to criticize some of the recent 
definitions which have been suggested. I have no desire or ability to advance a 
new definition, even though we are having an open season in that endeavor. Rather, 
I would like to put forth a plea that we strive for some common clinical concept of 
this relationship, its relation to our plan of occlusion, its influence upon the potential 
success of restoration, its influence upon the supporting structures, the stability of 
our dentures, their comfort, etc. 

If I may take the liberty to cite two comparatively recent definitions, they are 
as follows: “Centric relation is the position of the mandible as determined by the 
neuromuscular reflex first learned for controlling the mandibular position when the 
primary teeth were in occlusion.”* Another is, “Centric position of the mandible 
is best defined as the ideal, totally harmonious, or balanced occlusal position, in 
which not only all the teeth are in proper contact, but also the joints and their 
muscles are in equilibrium.”* I have no objections to these definitions; they un- 
doubtedly are excellent physiologic explanations. I do wonder, however, if these 
statements place the general practitioner in a better position to judge the accuracy 


of a record of centric relation made by a patient who has just lost the 12 anterior * 


teeth after having been edentulous posteriorly for the previous 6 years. 

To pass upon the accuracy of any record is the responsibility of each individual 
dentist, regardless of the technical method used in securing this record. If this be 
true, then his judgment in meeting this responsibility must be influenced by his 
concepts of the jaw relation he seeks to record. 

To explain this clinical concept, which I sincerely believe is necessary for the 
dentist to possess, necessitates dividing it into four parts: (1) a concept of the 
position, the anatomic picture ; (2) a concept of the use he will make of this record ; 
(3) a concept of the possible causes of errors in recording this relationship; (4) a 
concept of centric occlusion. 


CONCEPT OF THE POSITION 


I risk the danger of oversimplifying a complex mechanism, in the hope of 
developing a clinical picture as well as avoiding repetition of information known 
to all of you. 

The mandible, articulated to the skull as it is, is limited in its range of possible 
vertical, anterior lateral, and anterior movements by anatomic entities. 

If the mandible can be made to carry out the extremes of possible horizontal 
movements for a given degree of vertical opening, the resultant graph would show 
the envelope of possible movement, which is sometimes called the outline of the 
movement area. This well-known fact is not a plea for the needle-point tracing or 
the House rhomboid pattern developed by a functional registration, nor does it 
refer to a functional movement pattern. It does prove to me, at least, that a 
posterior terminal position does exist. It is the point of origin of anterior move- 
ment. Whether the patient uses this point frequently or not, it must be accommo- 
dated in our plan of occlusion. Therefore, I like to think of centric relation as this 
reference point. 
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CONCEPT OF THE PURPOSE OF THE RECORD 


Even though it is elemental, the concept of the purpose of the centric rela- 
tion record should impress the dentist with the importance of this registration to 
the success of the endeavor. 


In the development of a complete denture restoration for either one or both 
arches, it is the responsibility of the dentist to establish centric occlusion. Centric 
occlusion, according to the Glossary of Prosthodontic Terms,® is: “The rela- 
tion of opposing occlusal surfaces which provides the maximum planned contact 
and/or intercuspation.” As stated in the definition, it is a “planned” contact— 
literally man-made, and it is developed upon the record made by the patient and 
accepted by the dentist. It seems reasonable to assume that this position of oc- 
clusion must accommodate the most posterior position from which it is possible 
for anterior movement of the mandible to originate. 

Balancing contacts to accommodate eccentric positions anterior to centric oc- 
clusion can be provided for in the occlusion plan. No such opportunity exists, 
however, for providing a similar accommodating balance of occlusion posterior to 
the centric occlusion which has been established. Therefore, the purpose or use 
of this record is to provide a reference point for the development of the plan of oc- 
clusion. Engineering-wise, the centric relation record would have to be made at 
the point from which only anterior movement is possible. 

One other important use of this posterior terminal point or position should 
be recognized. It is the reference point used for the determination of occlusal in- 
terferences in centric occlusion. What are the periodontist, the restorative dentist, 
the prosthodontist, and even some orthodontists doing when they tease the mandible 
of the patient back to its posterior terminal position? Are they not using this 
reference position to determine if this position is provided for by equilibrated 
contact ? 


CONCEPT OF THE CAUSES OF ERRORS IN RECORDING CENTRIC RELATION 


A brief discussion does not permit my becoming involved in consideration of 
methods of recording centric relation. From a prosthetic viewpoint, the dentist’s 
awareness of some of the possible causes of errors should explain the necessity for 
verifying the relation of the casts on the articulator with the relation of the mandible 
to the maxillae on the patient. This is accomplished by the only clinical method 
available, that of rechecking. 

Sources of errors can be grouped into two categories: technical and those of 
patient origin. 

Technical causes of errors include poorly adapted registration bases, careless- 
ness in assembling the record on an occluding frame, displacement of the recording 
bases by the dentist in attempting to force the mandible into its terminal position, 
excessive closing pressure by the patient in instances of easily displaceable support- 
ing tissue, and the use of a too-resistant recording medium. These and many 
other technical details can cause an error in the record we seek to obtain from the 
patient. 
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Errors of patient origin are those caused by tensions, habits, and moods of the 
patient, and the influence of the dentist’s attitude (if the dentist becomes confused 
and irritated, what does he think happens to the patient?), irritation caused by the 
registration bases, or general tenderness of supporting ridges. These and other 
conditions render the patient equation most difficult at times. 

Erroneous registration records can and do occur. These experiences will 
always be with us. This is a part of the game in rehabilitating the edentulous pa- 
tient, however, rather than an excuse for neglecting to recheck until the accuracy 
of the terminal position is verified. Is there anyone who cannot recall instances 
where he has had to remount casts many times before attaining the goal he 
sought ? 

Two statements may be made regarding methods of registration in explaining 
my theme of concept: First, while I do not feel that the needle-point tracing is 
infallible in locating centric relation, I do feel that it aids in developing a 
concept of the border movements and positions. Second, those who have attempted 
to locate the hinge axis of the mandible have developed a clear concept of the 
posterior terminal position of the condyles. 


CONCEPT OF CENTRIC OCCLUSION 


Centric occlusion and centric relation are so interrelated that the two go 
hand in hand in any discussion. In fact, this appears to be a confusing thing in our 
nomenclature. One finds himself saying occlusion when he means relation, and 
vice versa. 

I have stated my concept of centric relation as a posterior terminal point 
or position of reference, the most posterior point of origin of possible anterior 
movement. My concept of centric occlusion is not a point, but an area, limited 
and variable in its anterior extent in different individuals. 

Centric occlusion must permit equilibrated accommodations of the reference 
point (the posterior terminal position), and in a like manner it must accommodate 
an easy closing position which may be slightly anterior to the posterior terminal 
position. 

The provision for freedom in centric occlusion is not new; reference to “free- 
ing occlusion” has been made many times. Various milling devices have been 
suggested for this purpose. Stansbery used a rotary grinder which provided 0.016 
inch of clearance anteriorly and posteriorly to the centric relation position of the 
mounted casts. Terrell, with a similar device, could set or control the amount of 
clearance. The House rotary grinder freed the occlusion either anteriorly or pos- 
teriorly, depending upon the setting of the pulley at the time the casts were mounted. 

If we analyze these milling devices, it can be seen that when the articulator is 
locked in the centric relation position for equilibrating centric occlusion, the con- 
tacts in centric occlusion are freed because of the rotary movement of one of the 
casts. The contact area of freedom is a plateau or horizontal area because the cast 
is rotated in the horizontal plane. Such an area of freedom of centric occlusion 
is difficult, if not impossible, to develop on an axis articulator. In this type of ar- 
ticulator, any movement of the cast involves moving the maxillary member of the 


H 
an 
. 
‘ 
j 
| 


J. Pros. Den. 
926 KINGERY Nov.-Dec., 1959 


articulator. This maxillary member is guided by the incisal table and condylar 
guidances. If any one or all of these guiding planes are inclines, then the grind-in 
results in a point contact in the centric occlusion rather than an area of contact. 

To prevent misunderstanding, this is no plea for zero-cusped teeth. Monoplane 
teeth face the same requirements as any other pattern of occlusion in that the 
centric occlusion they establish must accommodate the same reference point. They 
are not an easy way out for failure to record the correct centric relation. 

These concepts are not new; I bring them back in the hope that out of it all 
will come helpful suggestions in this important step of prosthetic procedures. 
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A CLINICAL STUDY OF THE CONDYLE PATH 


DaniEL Isaacson, D.D.S.* 
Trenton, N. J. 


T= PATH OF THE CONDYLE has been the subject of intensive investigation by 
many prosthodontists. Balkwill' first described the movements of the jaw in 
1866. Since then Gysi,? Hanau,* and McCollum‘ have reported their studies of con- 
dylar movements. This article will report a study of the translation of the condyle. 


TRANSLATION, ROTATION, AND THE BENNETT MOVEMENT 


Translation is a basic, component movement of the opening functional move- 
ment as well as of the glide or afunctional movement (Fig. 1). Another compo- 
nent movement is rotation of the condyle. Rotation occurs between the condyle 
and the inferior surface of the interarticular disk. The center of rotation of the 
mandible is located within the condyle. In function, rotation occurs in combina- 
tion with translation. The patient can be taught, however, to eliminate the trans- 
latory movement and achieve pure rotation. Then, the center of rotation of the 
condyle can be located at the point closest to the condyle on the adjacent skin. 


The meniscus is held tightly against the condyle by the capsular ligament, 
which permits only a limited range of movement between the condyle and the disk. 
The disk and condyle combined, however, are permitted a wider latitude of motion 
between themselves and the articular surface. Nerves stimulate the muscles, the 
muscles activate movement of the condyle, and the muscles, ligaments, and bony 
framework limit the amount of movement of the condyle. The movement that the 
disk and condyle make in combination is termed translation. During a forward 
protrusion of the mandible, both condyles move by translating along the articular 
surface. During a right or left lateral excursion, one condyle remains within the 
general confines of the glenoid fossa as the opposing condyle moves along the 
eminence. During functional movements, both condyles rotate on the undersurface 
of the disk as the disk and condyle translate along the eminence in unison. 


The Bennett movement is a component of the glide or excursive movement and 
occurs during such mandibular movements as grinding of the teeth. The Bennett 
movement is the lateral shift, bodily, of the condyle which remains within the gen- 
eral confines of the fossa. The amount and type of shift, as recorded by movement 
of the center of rotation, have been tabulated in a previous article.® 


Received for publication Jan. 8, 1959. 
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In some patients the condyle assumes a position which is out of the normal 
range of excursive movement of the condyle. Laxity of the muscles and ligaments 
during phyisologic rest or muscle fatigue allows the condyle and disk to drop 
from their superior position in the glenoid fossa. Patients with loosely held con- 
dyles, as a result perhaps of torn ligaments, are more likely to develop this sagging 
of the condyle out of position. This condition may be designated as the condylar 
position during physiologic rest of the mandible. 


Fig. 1—The disk and condyle move in unison along the articular surface during translation. 
The external pterygoid muscle is attached to the disk and to the anterior portion of the condyle. 


_ The movement of the centers of rotation of both condyles during a lateral ex- 
cursion and a forward protrusive movement, in the frontal and sagittal planes, re- 
spectively, is seen in Figs. 2 and 3. These diagrammatic illustrations differentiate 
b.. veen lateral and forward movements and show the range of movement that the 

aers of rotation can achieve in each case. In centric relation the condyles are 
within the confines of the glenoid fossae. During an extreme lateral excursion 
the translating condyle moves (Figs. 2, A and 3, A) to a position at the medial, 
lower, anterior portion of the eminence. The other condyle remains within the 
confines of the glenoid fossa, and if there were no Bennett movement it would 
merely rotate, with no movement bodily. During a forward protrusive excursion 
both condyles move (Figs. 2, B and 3, B) from their positions within the fossae to 
the lower, anterior, but more lateral part of the eminence. The area within the ex- 
treme lateral excursive, forward protrusive, and centric relation positions is the 
range of movement (Figs. 2, C and 3, C) that the centers of rotation are capable 
of making. 


ESTABLISHING THE REFERENCE PLANE 


This study was designed to measure the angle and radius of the condyle path. 
The method recorded the movement of the centers of rotation of each condyle in 
the sagittal plane. To record the condyle angle, it was necessary to relate the centers 
to a third point so that a reference plane could be established. The third point was 
the infraorbital notch of one of the orbits. Thus, a reference plane known as the 
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orbital plane was established. The angle between the condyle path and the orbital 
plane was called the condyle path angle; the curvature of the condyle path was 
called the condyle path radius. 
RECORDING THE TRANSLATORY MOVEMENT 

The Gnathograph (Fig. 4) is an instrument devised by McCollum and the 


Gnathological Society of California.t The exact translatory movements of the 


Condyle A Condyle B Condyle A Condyle B 
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Fig. 2—A, The movement of the centers of rotation of the condyles during translation in 
the horizontal plane; y represents the rotational center of condyle A at the start of translation 
during a lateral excursion and zx represents the rotational center of condyle B as it is positioned 
within the confinds of the glenoid fossa at the start of an extreme lateral excursion. Condyle B 
does not have a Bennett movement. Therefore, as condyle A moves from point y to point y’, 
condyle B will merely rotate around point z. 

B, The movement of the centers of rotation of the condyles during a protrusive movement 
in the horizontal plane. In a protrusive movement, the centers of rotation will move from points 
y and x to points y” and x”. Note that there is a different end position between the straight 
protrusive end point, y”, and the extreme lateral position, y’. 

C, The range of movement of the centers of rotation of the condyle during excursive move- 
ments in the horizontal plane. The range of movement that the center of translating condyle A 
can achieve is the shaded area enclosed by y, y’, and y”. 

Fig 3.—A, The translatory movement of the centers of rotation of the condyle in the sag- 
ittal plane; y represents the rotational center of condyle A at the start of a lateral excursive 
translatory movement and z represents the rotational center of condyle B as it is positioned 
within the confines of the glenoid fossa at the start of an extreme lateral excursion. Condyle B 
does not have a Bennett movement. Therefore, as condyle A moves from point y to point y’, 
condyle B will merely rotate about point x. The conclusion of the translatory movement is repre- 
sented by y’ 

B, The protrusive movement of the centers of rotation of the condyles in the sagittal plane. 
In a protrusive movement, the centers of rotation will move from points y and z to points y” 
and x”. Note that the extreme position of the forward protrusive movement, y”, differs from the 
extreme lateral excursive position, y’. 

C, The range of movement of the centers of rotation of the condyles during excursive move- 
ments in the sagittal plane. The range of movement that the center of translating condyle A can 
achieve is the shaded area enclosed by y, y’, and y”. 
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Fig. 5. 
Fig. 4.—The Gnathograph is in position on a patient. The instrument is used to record 


mandibular movements. 
Fig. 5.—The condylar slide illustrates condylar movement in the sagittal plane on the outside 


of the face near the condyle. This slide is most suitable for the clinical study of the translatory 
movement. 
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Fig. 6.—A diagram of the sagittal slide on the outside of the skin near the condyle is used 
to study translatory movement. P, The posterior edge of the slide, A, the anterior edge, S, the 
superior edge, and J, the inferior edge. a, The short line which is made by the condyle which re- 
mains within the confines of the glenoid fossa, b, the centric relation, c, the protrusive transla- 
tory movement, and d, the lateral excursive translatory movement. The angle and radius of the 
condyle paths are derived from a study of lines c and d. 


Fig. 7.—Records were traced from the original glass slides of eight patients whose jaw 
movement registrations were made with the Gnathograph. R, The records of the movement of 
the right condyle. L, The records of the movement of the left condyle. 
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condyle centers can be recorded with this instrument by means of two face-bows 
which record jaw movements in three dimensions. 

The maxillary and mandibular face-bows are fixed separately to the two jaws 
by means of aluminum trays, called “clutches,” which are cemented to the teeth 
with a zinc oxide and eugenol paste. The clutches are kept from interfering with 
each other and the opposing teeth by means of a central bearing device. The jaw 
movements are recorded on waxed glass slides which are attached in three different 
planes to the face-bows. The arrangement gives a three-dimensional registration of 
jaw movement. 


Fig. 8—The Gnathograph is mounted on the articulator. The Gnathoscope is adjusted to 
follow the paths that the patient recorded on the glass slides. 


Two glass slides are placed diagonally, one on each side of the condylar 
region, between the frontal and the horizontal plane. These slides clearly illustrate 
the Bennett movement. Two more glass slides are located in the anterior region, 
one on either side of the symphysis, and are used to record the movement in the 
horizontal plane. Typical Gothic arches are traced on these slides. And two more 
glass slides are located in the sagittal plane in the condylar region and clearly illus- 
trate the movement of the condyles in this plane (Fig. 5). They are of particular in- 
terest in this study. 

The slides are coated with a thin layer of carnauba wax, and the movements are 
traced by steel styli which are held against the glass by means of elastic bands. 
After the recordings are made, by consistent technique, and traced clearly, the wax 
tracings are etched with hydrofluoric acid. Thus, a permanent record of the patient’s 
jaw movements is obtained on the glass slides. 
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A diagram of the slide in the sagittal plane is illustrated in Fig. 6. Three lines 
stem from the point which indicates centric relation. These lines are established 
when the patient moves the mandible first in a straight protrusive movement, then 
in an extreme lateral movement, and finally in a lateral excursion in the opposite 
direction. 


Fig. 9. 


Fig. 10. 


Fig. 9—A % inch condyle path is inserted in the articulator. The angle has been adjusted 
to 9 degrees. 

Fig. 10.—A set of interchangeable condyle path radii is available. The patient’s condyle path 
tracing is analyzed, and a suitable path is fitted into the articulator to follow the radius of this 
path. 


Eight sets of the condyle slides are illustrated in Fig. 7. They show the variety 
of angles and radii the condyle paths can make. Shallow angles and radii and 
steep paths and short radii are intermingled in a wide variety of paths. 

The angle and the radius were determined as follows: The patient made a com- 
plete set of movements which were recorded with the aid of the Gnathograph. The 
recordings of the movements were mounted on the Gnathoscope, a fully adaptable 
articulator (Fig. 8). Then, the articulator was adjusted to follow the paths of the 
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tracings. The angle of the path can be adjusted easily (Fig. 9), but the radius 
must be altered by the use of interchangeable paths. A large variety of paths are 
available with radii from 3% of an inch to infinity (Fig. 10). The angle is adjusted 
and the required path radius inserted; the articulator can then follow the patient’s 
condyle path. 


STATISTICAL ANALYSIS 

A statistical analysis was made of the variations in the recordings of 36 pa- 
tients (Table I). The age and sex were noted, along with the angle and radius of 
the right and left condyles. The findings were examined to see if a pattern could 
be established. 


TABLE I. CHARACTERISTICS OF THE CONDYLE PATH IN 36 PATIENTS 


CONDYLE PATH ANGLE CONDYLE PATH RADIUS 
(DEGREES) (INCHES) 
PATIENT AGE SEX 
LEFT RIGHT LEFT RIGHT 
CONDYLE CONDYLE CONDYLE CONDYLE 
| 

1 23 M 27 31 2 | 4% 

2 42 M 31 45 36 | = & 

3 56 F 31 | 28 |  & 

4 35 M 29 27 1 | & 

5 36 M | 40 53 % % 

6 39 F 38 38 1 | % 

| 33 32 34 1 

| | 27 | 29 3% |  % 

9 55 M 37 33 34 1846 
10 56 M 34 42 2 1% 
11 | 44 M 45 26 1% 
12 46 F 24 | 27 % Be 
13 23 F | 32 | 34 46g 34 
14 30 M 42 42 34 34 
15 | 45 F 27 | 28 % \% 
16 19 M | 40 | 44 3 146 
17 46 M | 23 | 32 184, 2% 
18 59 M | 35 | 39 % | 3 
| | 44 | 22 34 | 
| | | 37 37 54 % 
21 22 | F | 39 35 54 5K 
22 56 | M 41 | 39 34 |} 1 
23 56 F 45 | 45 2 34 
24 36 | 33 34 114 
25 40 F 35 33 
26 55 F | 40 | 43 | ly yA 
27 «|| 27 | 28 A 
28 | 49 =%M 32 | 36 1346 1 
| 38 | 37 84 
M 34 | 42 2 1% 
31 | ag F 38 | 50 1% 34 
M | 49 | 50 134 
33S M | 42 | 48 
M | 28 | 24 34 
35 | 58 M | 37 | 39 iy ly 
36 M | 27 | 29 3% 54 

| 


The condyle path angles ranged from a minimum of 22 to a maximum of 53 
degrees. The average condyle path angle for the entire group was 35.64 degrees ; the 
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average for men was 35.82 degrees and for women 35.31 degrees. The average 
condyle path angle for patients below age 40 was 35.08 degrees, and that for pa- 
tients over age 40 was 35.7 degrees. The average condyle path radius for both 
men and women was 7% of an inch. 

The average condyle path angle of the left condyle was 35.11 degrees, and 
that of the right condyle was 36.02 degrees. The average condyle path radius of 
the left condyle was 15/16 of an inch, and that of the right condyle was 13/16 of 
an inch. The average condyle path radius of the left condyle for men was 1.02 
inches, and of the right condyle it was 0.87 inches. The average left condyle radius 
for women was 0.778 inches, and their average right condyle radius was 0.692 inches. 


CONCLUSIONS 


The age and sex of the patient had little bearing on the size of the condyle path 
angle, which was determined as approximately 35 degrees. According to the data, 
therefore, older patients should not be provided with cusps with less angulation 
simply because it is assumed that the condyle paths of these patients are less angu- 
lated. Apparently the age of the patient, at least to age 60, is not correlated with 
the angulation of the condyle path. 
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JAW FUNCTION 
Part II. Hinge Axis, Hinge Axes* 


A. BrekKE, B.A., D.D.S., M.S.** 
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HE MECHANICS AND STRUTURAL ANATOMY underlying functional jaw patterns 

have largely been ignored by dentistry, which has been engrossed with empiri- 
cism the past several decades. Exacting clinical techniques have been advanced, yet 
careful analysis shows the results at the occlusal surfaces to be disappointing. Con- 
ceptual knowledge of articulation lags far behind the excellence of clinical applica- 
tion. This situation is not only discouraging, but also no longer necessary. The rem- 
edies are at hand, and if these principles are freely disseminated and objectively ac- 
knowledged dentistry will have solved one of its major dilemmas—mechanical 
equivalents. 


SINGLE TRANSVERSE HINGE AXIS 


All conventional articulators, except those fabricated according to spherical 
principles, have an intercondylar hinge shaft of solid construction. In these the as- 
sumption is followed that the transverse axis is an imaginary line connecting a 
point in the center of one condyle with a point in the center of the opposite condyle. 
Thus we find that most instruments, including the Gnathoscope, the Gnatholator, the 
Hanau, the House, the Dentatus, the Terrell, the Stuart, and the Bergstrom Arcon, 
have as a common denominator one intercondylar shaft. These instruments were de- 
signed with the assumption that there is but one transverse axis of rotation; all of 
them are, accordingly, perfect triangles. 

Unfortunately, this optimum condition does not prevail in the mandibular ap- 
paratus, which is asymmetric in shape and size, and has its condyloid processes 
joined at the symphysis, with no connection directly between the condyles. In addi- 
tion, the condyles do not lie in a common plane of orientation. The assumption of a 
single intercondylar transverse axis is, therefore, open to serious question. No one 
challenges the idea of two vertical and two sagittal axes, so why should there not be 
two transverse axes? 


SPLIT TRANSVERSE HINGE AXES 


Page? first suggested that there are two nonintersecting transverse axes con- 
trolling rotation in the sagittal plane. He reasoned that since the mandible is asym- 
Received for publication June 30, 1958; revised by the author Nov. 1, 1958. 
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metric the condyles cannot lie in a common plane of orientation. One will be higher, 
lower, ahead, or behind the other, thus perpetuating the innate irregularity of the 
mandible. Furthermore, since the condyles are gross irregular objects and not 
spheres, according to mechanical axiom they cannot rotate on point centers but 
must instead rotate on line centers. In mechanics, only perfect spheres have point 
center rotation; all irregular objects have line center rotation. Since condyles are 
not spherical, it is evident they must possess line centers. Page’s hypothesis is not 
only mechanically sound but is supported by known facts about mandibular asym- 
metries. Frank,° in roentgenographic studies of condylar positions, reported that no 
one condyle was found to be placed symmetrically in relation to its opponent. He 
states, “It does not seem possible that the symmetrically placed condyles of the 
articulator can simulate the asymmetrically placed condyles of the human being.” 
Hinge readings which I performed on postmortem specimens also verify innate 
asymmetries of the mandibular bony framework This means that sagittal hinge 
radii from the transverse axes to a midpoint on the symphysis are unequal and that 
the condyles are not symmetrically oriented in a common plane. 

Page is fully justified in his contention regarding mandibular and condylar ir- 
regularities, and the mechanical principles by which he explains the split or broken 
transverse hinge have been known for many centuries. 

There has been much controversy over the idea of split transverse axes. 
Granger,® in speaking of the location of the hinge axis, says, “but if in locating this 
axis, one side were rotating while the other was both rotating and making a slight 
glide of the meniscus, the rotating side would be working on the true axis, while 
the point on the other side would be on a false axis, or combination axis.” He in- 
fers that this would lead to what he calls the commonly held fallacy that there are 
two separate transverse condylar axes. He further states, “Simple geometry shows 
that a rigid body cannot revolve around two axes simultaneously. In order to have 
two condylar axes the mandible would have to bend every time it moved.”® Ap- 
parently Granger fails to recognize that the condyles are loosely encapsulated at the 
temporomandibular articulation. The capsules themselves are generously folded and 
capable of allowing comparatively great condylar movement—protrusive translation 
being one good example. In addition, a rigid body can rotate about two axes simul- 
taneously if those axes are in widely enough separated planes. 

Granger’s’ explanation of the hinge axis concept is as follows: “In pure vertical 
motion it [the condyle] revolves about a horizontal axis; in pure horizontal rota- 
tion it revolves about a vertical axis. In any intermediate rotation it revolves 
about an axis at right angles to the plane of rotation. All of these axes meet 
at a point within the condyle. This is the mysterious center of rotation. When 
these points in the two condyles are connected by an imaginary line, it forms the 
hinge axis.” Yet Page® has stated there is no known way of locating the point within 
the condyle where the axes meet. It is an inaccessible trigonometric function, and 
so becomes a mathematical impossibility. This, plus the axiom in mechanics that 
the various axes of rotation of all irregular objects are line and not point centers 
and that by definition they cannot intersect but must bypass one another, would ap- 
pear to nullify Granger’s statements about the center of rotation. There is no point 
in the condyle at which the transverse, sagittal, and vertical axes can meet in a 
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common intersection. If there were, we could not determine it except by mathe- 
matical coordinates. This would require surgical exposure of the joint. 


A schematic mechanical equivalent of the theory of spherical or point center ro- 
tation is shown in Fig. 1. Let us connect these two spheres with a rigid U-bar and 
rotate the mechanism in the sagittal plane. By drawing an infinite number of cir- 
cumferential tangents and dropping perpendiculars from them, we find that these 
tangent perpendiculars will converge at a point in the exact center of the spherical 
body. Moreover, during rotation of the U-bar around these point centers, a theo- 
retical axis can be drawn between any two tangent perpendiculars which in rapid 
succession and for an instant would be in line during rotation. This is the principle 
of the ball bearing. This schematic diagram would represent a single intercondylar 
hinge and does represent what all hinge articulators are in essence. They are single 


Fig. 1—The principle of point center rotation. Infinity dictates that an intercondylar axis 
of rotation is always possible because of the infinite number of circumferential tangent perpen- 
diculars successively in line during rotation in this situation. 


plane, mid-sagittal opening and closing instruments, with point centers of rotation 
and with the single rotational plane lying at right angles to the instrument shaft. 


Fig. 2 illustrates the principle of line center rotation. The asymmetric condyles 
are represented as irregular gross masses which resemble footballs. They have the 
same rigid U-bar connection, but are lying in different planes. If this apparatus is 
rotated in the sagittal plane, we do not have an infinite number of tangent perpen- 
diculars converging at a common point center. Instead, we have a series of loci 
piercing the condyle transversely, in line. The result is two transverse line axes, not 
intersecting but parallel to each other. Since by definition the theoretical axes of ro- 
tation must be mutually perpendicular to the common plane of rotation and invari- 
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ably parallel, if they do not lie in the same plane they cannot intersect but must by- 
pass. We cannot draw a common intercondylar axis between these parallel axes 
which lie in different planes. 

Thus, the concept of intracondylar, independently oriented transverse axes has 
emerged. They are line and not point centers, and since they must be invariably par- 
allel, they cannot intersect if they lie in different planes. It follows that there cannot 
be an intercondylar axis or shaft connecting them. That there are two is substantiated 
by the laws applying to rotating irregular objects, by structural anatomy, and by 
simple observation of hinge-bow readings. These line centers operate independently 
of one another, each on its own constant linear hinge radius. When they are recorded 
with the four other axes (two vertical and two sagittal) which in combination con- 
trol all tridimensional mandibular movements, the initial stage is set for precise and 
accurate articulation. 


Fig. 2.—The principle of line center rotation. By definition, the line axes must be invari- 
ably parallel and mutually perpendicular to the common plane of rotation. They can never in- 
tersect but must bypass each other. 


CONCLUSION 


That there are certain basic mechanical laws governing rotational motion is a 
natural assumption in physics, engineering, and mathematics. These axioms are 
universally acknowledged and utilized in countless fields of human enterprise. That 
these same laws must also apply to the kinematics of functional jaw patterns is in- 
herent, but their application to dental mechanics has been of comparatively recent, 
though valid, pertinence. Nontheless, the concepts are beginning to infiltrate dental 
consciousness and are pointing the way to a new and exhilarating approach to the 
old problem of developing articulators capable of reproducing function. 

Intercondylar hinge instruments, by their very nature, are incapable of re- 
producing function. They possess spherical condylar inserts, they rotate on point 
centers, they are designed symmetrically as perfect triangles, their sagittal plane 
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rotational movements are confined to a single plane lying at right angles to the 
shaft of the instrument, and most important they all have a single intercondylar shaft 
of fixed linear dimension. This shaft is the original misleading flaw incorporated 
into all conventional articulators. 

The asymmetric mandible cannot meet these idealized specifications. It is ir- 
regular in size and shape; its condyles are not spherical and they lie in dissimilar 
planes of orientation. In order to meet the demands attendant upon mandibular 
irregularities there must be two transverse intracondylar axes, each rotating on its 
own line center. 

A new field of applied principles is emerging in dentistry, and all of our previous 
thoughts about jaw function will have to be re-evaluated in the light of this know]- 
edge There are certain basic laws of mechanics governing rotational motion, and 
these laws are in effect as fully in dental mechanics as they are ‘in other fields of en- 
deavor. It is dentistry’s task to find out which of these principles apply to dental me- 
chanics, to learn to utilize them, and to let go the mass of subjective literature which 
passes for science in the dental field. This necessity can perhaps be best emphasized 
by a quotation from Norman G. Bennett,® where in speaking gratefully of the collab- 
oration efforts of his brother, a mathematician, he says, “The problem is, in fact, 
more geometrical than anatomical, and I cannot help thinking that more frequent col- 
laboration between workers in different fields, meeting on border-line subjects, 
would result in the elucidation of questions which present much difficulty to the 
specialist. It is one of the inherent weaknesses of specialism that its exponents must 
become limited to following the natural trend of their own habits of thought; and it 
is indeed very refreshing to find that just that aspect of a problem which presents 
most difficulty to the solitary worker is really only a special case of a general truth 
well known to a student of another branch of science.” 
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MANDIBULAR AND ARTICULATOR MOVEMENTS 


Tuomas E. J. SHANAHAN, D.D.S., AND ALEXANDER LEFF, D.D.S. 
Brooklyn, N. Y. 


HE PURPOSE OF THIS STUDY was to compare the opening and closing move- 
ments of the mandible with the opening and closing movements of a hinge- 
axis articulator. 


MANDIBULAR MOVEMENTS 


A mandibular diagnostic unit was constructed to record the movements of the 
mandible in as simple a manner as possible. The unit consisted of a tiny flashlight, 
bulb which was powered by a single flashlight battery and attached to a plastic chin- 
piece (Fig. 1). After the light was placed in position on the chinpiece, the entire bulb 
was coated with black enamel. Then a pin-point opening was made in the enamel 
so that a single beam of light was projected. The objective was to photograph the 
movements of the light from a side view during the opening and closing movements 
of the mandible. 

The plastic chinpiece and light were attached to the point of the chin by silicone 
and adhesive paste or tape. The patient was seated in the chair (Fig. 2), and the 
room was darkened. The shutter of the camera was opened. The chin light was 
turned on, and the patient was requested to open and close his mouth just once. 

The image on the film, made by the light attached to the chin, was in the 
form of a cycle (Fig. 3). This indicated that the mandible opened on one path 
and closed on another. The opening movement was slower than the closing 
movement, and there was some adjustment of the mandible by the musculature 
before it started on the closing path of the cycle. 


ARTICULATOR MOVEMENTS 


The opening and closing movements of the hinge-axis articulator were re- 
corded graphically by attaching a pencil to the incisal guidepost. A pad of paper 
was placed in position, and the articulator was opened and closed just once 
(Fig. 4). 

Then the light was attached to the incisal guidepost of the hinge-axis articu- 
lator. The room was darkened, the shutter of the camera was opened, the unit light 
was turned on, and the maxillary arm of the articulator was opened and closed 
just once, 
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The image on the film, made by the light attached to the hinge-axis articu- 
lator during the opening and closing movements, was in the form of an are (Fig. 5). 
Thus, the opening and closing movements of the articulator were along the same 
path, and there were no variations such as were found during the correspond- 
ing mandibular movements. 


Fig. 1—A mandibular diagnostic unit, with chin light, camera, and accessories, was used 
to determine mandibular movement. 


Fig. 2.—The chin light is in position. The instrument in front of the mouth is a spirit 
level for positioning the head before the tracings are photographed. 


GRAPHIC AND MATHEMATIC REPRESENTATIONS 


The mandibular and articulator opening and closing movements were plotted 
graphically to provide a more precise representation of the differences (Fig. 6). 
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The basic differences between the movements which are apparent graphically can 
be demonstrated also mathematically. Since the mandibular opening and closing 
curves represent the same type of mathematical equation, the mandibular opening 
curve was used in comparison with the articulator curve. The values of # and y 
at suitable intervals were noted for each curve. 


Licht spot.; 


Light spoty 


Fig. 3.—The light image represents the cyclic paths of the opening and closing move- 
ments of the mandible in the right sagittal plane. The light spots show momentary 


hesitations. 


Fig. 4.—A tracing is made of the arc of the opening and closing movements of a hinge- 
axis articulator in the right sagittal plane. 


A third-degree equation was required to express the mandibular curve, whereas 
a second-degree equation was sufficient for expressing the articulator curve. 
Mathematically speaking, the mandibular tracing is the more complex one since 
it is a curve with inflection, while the articulator tracing is a simple arc of a 
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circle. The differences between the mandibular and articulator opening and 
closing movements are expressed mathematically as follows : 


(Patient) y = lix® — 40x? + 23x — .16 oc 
Curve 3 (x — h)* + (y—k)* =r 
(Articulator) x” + + 18.94x — 6.38y = .163 


The opening and closing mandibular tracings were not constant for the same 
patient and varied with each recording. The obvious consistency was that the 
mandibular tracings were complex curves that did not bear any resemblance to the 


Opening and 
Closing Arc 


Fig. 5.—The image of the are of light represents both the opening and closing movements 
of a hinge-axis articulator in the right sagittal plane, 


Fig. 6.—The mandibular cycle and the articulator arc tracings are plotted for com- 
parison. Curve 1 is the opening path of the mandible, curve 2 is the closing path of the 
mandible, and curve 3 is the opening and closing path of the articulator. 
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articulator tracings. Functional mandibular chewing recordings made in several 
planes served to increase the complexity of the tracings and to enhance the above 
findings. 

Further studies are in progress to determine the value of individual mandibular 
tracings as a diagnostic aid. 


CONCLUSION 


The normal opening and closing movements of the mandible do not coincide 
with the opening and closing movements of a hinge-axis articulator. 
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THE CLOSING MASTICATORY STROKES 


Irvinc M. SHEPPARD, D.M.D.* 
New York, N. Y. 


5 ieee LIMITATIONS ON FACTUAL REPRESENTATION of functional mandibular move- 
ment appear almost as numerous and varied as the means of recording such 
movement. Each of the techniques used for this purpose has one or more of the fol- 
lowing disadvantages: (1) interference with mastication and proprioception due 
to intraoral devices, (2) abnormal condyle positioning due to modification of oc- 
clusal height by the intraoral device,’** (3) abnormal muscular activity due to 
weighting the mandible with intraoral and extraoral devices,* (4) the use of limited, 
simple, instructed, manipulated, and slow movements,®®* which do not occur in 
mastication, for the recording of arcs and pathways, (5) roentgenograms of static 
mandibular positions,*? (6) roentgenograms made in positions other than the usual 
vertical masticatory positions, (7) roentgenograms and recordings made in only one 
plane,’’ and (8) roentgenographic recording in two planes but not simultaneously. 


The most advantageous method of studying masticatory movement appears to 
be some form of motion radiography of the actual chewing of a bolus with small 
lead markers attached to the dentition. This method has none of the gross deter- 
rents to normal function and few of the lesser disadvantages. 


PRELIMINARY STUDY 


The Fairchild apparatust was employed for serial roentgenography. Two ex- 
posures were made per second with the subjects seated. Anteroposterior and lateral 
projections of subjects chewing walnuts were made separately. The 914 by 1014 
inch films yielded some insight into mandibular movement. The frequent blurring of 
markers due to motion, however, precluded the making of uniformly satisfactory 
tracings. 


Cinefluorography with the Philips Image Intensifier? provided an excellent op- 
portunity for the study of actual function. Separate lateral and anteroposterior 
projections were made on 16 mm. motion picture film at 32 to 48 frames per sec- 
ond with the subject standing. The masticatory strokes were difficult to trace 
on the 16 mm. frames because of some blurring on still projection. The large 
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number of frames per second, however, provided a detailed view of mandibular 
movement. 


The Schonander apparatus*! was used to make simultaneous anteroposterior 
and lateral projections of masticatory strokes. With the patient horizontal, 14 by 14 
inch films were exposed at a rate of six per second with an exposure of 1/120 sec- 
ond. Fifty-eight films constituted a complete series. Such synchronization facilitated 
a determination of maxillomandibular contact in the lateral view when the cor- 


Fig: 1. 


1 2 3 4 5 6 7 8 
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Fig. 2. 


Fig. 1.—Eight closing masticatory strokes were recorded from a subject with natural teeth. 
Anteroposterior (AP) and lateral (Lat) projection tracings of incisal markers and lateral projec- 
tions of the condyle paths (Cond) with corresponding strokes were made. 

Fig. 2.—Seven closing masticatory strokes were recorded from a subject who was wearing 
a complete upper denture and a distal extension removable partial lower denture. 


responding anteroposterior view indicated contact or near contact. Images on 14 
by 14 inch films can be traced easily, and the sharpness of images obtained with 
short exposures under such conditions of rapid movement is good. Therefore, this 
method was used for the study of the closing masticatory strokes. 


*Elema-Sch6nander Corp., Stockholm, Sweden. 
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PROCEDURE 


Subjects over 45 years of age were selected because of the radiation hazards 
involved. None of the subjects were dentists nor were they familiar with the move- 
ments to be studied. One subject had natural teeth in good occlusion. Another had 
satisfactory complete upper and removable partial lower dentures. Figs. 1 and 2 
show tracings of strokes of these two subjects. Another subject had new complete 
dentures inserted 24 hours previously. And two other subjects were experienced 
complete denture patients. All subjects registered the same bracing position (centric 
occlusion) in the horizontal position as in the vertical position. Small lead markers 
were attached to the upper and lower central incisors at their mesial surfaces and 
in the bicuspid-molar regions one hour before exposures were made. The markers 
were held in place with ligature wire or self-curing acrylic resin. Two test films (one 
in each direction) were exposed to check the positioning and exposure. A walnut 
meat was inserted between the upper and lower central incisors, and no special in- 
structions were given other than to start eating on the signal. There was no manipu- 
lation of the mandible by the operator. 

Following the processing of the film, the anterior markers were traced in both 
anteroposterior and lateral views using the other markers and natural landmarks 
for orientation. A template was made of the mandible and of one condyle for use 
where the latter became partially obscured. 


OBSERVATIONS 


The number of closing strokes varied from five to nine during the 424 sec- 
onds of chewing which was constant for all patients. Most of the masticatory time 
was spent with the teeth out of occlusal contact. In the anteroposterior view, most 
closing strokes appeared to end slightly inferior to or at centric occlusion. The 
synchronized lateral view of this position showed lack of tooth contact in most 
closing stroke terminations. The mandible moved with greater speed in the opening 
movement than in closing movement. No protrusive or lateral excursions were 
observed. The closing strokes varied from one to another in length or direction, or 
both, in the same patient in both anteroposterior and lateral views. The speed of 
closure varied frequently within different segments of individual strokes. In the lat- 
eral projection there was no evidence of a uniform closing arc. The condyle paths 
showed variation in the same patient. The observations were similar to those made 
with both the Fairchild and the cinefluorographic techniques in the preliminary 
studies. 


DISCUSSION 


The technique employed in this study has limitations, particularly the use of 
a template to trace paths of one condyle when it enters obscured areas. The template 
seems more useful for tracing simple opening and closing movements. The many 
twisting movements which the condyle makes during function cannot be recorded 
adequately in one plane by this method. It does appear, however, from this study, 
that condyle paths can be irregular from one closing stroke to another, possibly ac- 
cording to the needs of the moment. 
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Only one type and size of bolus was used, and movements of only the begin- 
ning of mastication were recorded. However, the freedom from restriction to slow 
opening and closing movements, the freedom from instructed lateral and protrusive 
excursions, and the absence of cumbersome recording devices allow some insight 
into functional movement. 

The proportion of the total masticatory time spent at, or just inferior to, centric 
occlusion appears small enough to question the importance of an exact meeting of 
opposing occlusal surface sliding pathways for masticatory purposes. The impres- 
sion is that the opposing food table surfaces are aligned for crushing purposes and 
vary in alignment according to the needs of the split second. 


Fig. 3—Records were made from a new complete denture wearer (24 hours’ experience). 
This was the first attempt at chewing a solid food such as a walnut meat. The first stroke shows 
many short movements in various directions and occupies a full second, an unusually long time 
for a stroke of moderate length. Six strokes were completed. 


No tooth contact was observed in incision nor was a protrusive excursion 
noted. The certainty that actual incision took place in all instances or that it was 
recorded in Figs. 4 and 5 is questioned, however, because of probable premature 
starts by these subjects. Tracings showed variation in length or direction, or both, 
from stroke to stroke for each subject. 

The speed in different segments within some closing strokes varied. From a 
functional viewpoint, this seems understandable in view of the progressive change in 
size and texture of the bolus with each stroke or part of a stroke and the influence of 
proprioception. A constant arc of simple opening and closing movements similar to 
that obtained with other recording devices was not found on the lateral projections 
of actual mastication. Condyle paths appeared to vary from one stroke to another 
in the same patient. 

Irregular closing strokes tended to be accompanied by irregular condyle paths. 
Most striking perhaps is the first stroke recorded on a subject with new complete 
dentures inserted 24 hours prior to the test (Fig. 3). She had worn a removable 
partial upper and complete lower denture previously. The first stroke required two 
to three times the amount of time required for subsequent strokes of comparable 
length. Considerable irregularity was found in both views of this stroke as well 
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as in the condyle path. The probable confusion in coping with a strange bolus and 
new dentures is reflected in the first stroke. The rapidity of muscular orientation is 
indicated in the second stroke which was much less irregular and traversed a longer 
distance in a shorter period of time. 

Leisurely chewing with some long strokes appears in tracings of an experienced 
complete denture wearer (Fig. 4). Rapid mastication appears in tracings of another 
experienced complete denture wearer (Fig. 5). Many more strokes were taken 
during the standard mastication time; however, they were shorter in length. 


2 3 4 5 


Cond 


Fig. 4.—Records were made from a complete denture wearer with considerable experience. 
The strokes appear to be leisurely and long. Five strokes were completed. 
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Fig. 5.—Records were made from a complete denture wearer with considerable experience. 
Many short rapid strokes are evident. Only the lateral projection was obtained. Nine strokes 
were completed. 


Lat 


SUMMARY 


Within the limitations of this study, it appears that closing masticatory strokes 
vary in speed within different segments of the same stroke, that the strokes vary in 
length or direction or both in the same patient, and that the strokes vary from one 
patient to another despite the similarity of the bolus in each instance. The varia- 
tion was apparent in both the anteroposterior and lateral views. The condyle paths 
indicated similar variations. There was no constant arc of closure, and the teeth 
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were not in contact for most of the masticatory time studied. The jaw position re- 
peated most frequently appeared to be at or just inferior to centric occlusion at the 
end of most closing strokes. The number of closing strokes within a specific period 
of masticatory time varied from patient to patient. 
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OCCLUSAL SURFACE CONTACTS DURING MASTICATION 


AntHony K. Kartres, Captain (DC) USN 
U. S. Naval Station, San Francisco, Calif. 


N PREVIOUS STUDIES, it was found that contact of the occlusal surfaces occurred 
during mastication, regardless of the type of posterior tooth form used or the 
arrangement of the occlusal scheme.1 The objective in this study is to ascertain 
specific areas of occlusal surface contact on the right first mandibular molar of 
complete dentures during mastication. 


TEST DENTURES 


A 33-year-old man was selected for the study. He had worn complete dentures 
satisfactorily for approximately four years. The clinical and roentgenographic find- 
ings revealed no apparent evidence of pathologic conditions. The patient had promi- 
nent ridges, normal ridge relations, and an average interarch distance. Three com- 
plete dentures were fabricated. 

Two of the complete dentures were constructed using monoplane posterior 
teeth* arranged to an occlusal scheme that was horizontal both frontally and 
sagittally. The mandibular posterior teeth were arranged slightly lingual to the 
crest of the mandibular ridge. 


The third set of complete dentures were constructed using a cusp posterior 
tooth form.t The second molars were deliberately excluded from this arrangement. 
The posterior occlusal scheme was arranged with a compensating curve frontally and 
sagittally. The tooth-ridge placement was such that a line drawn through the central 
fossa of the mandibular teeth would be slightly lingual to the crest of the ridge. 


The dentures were constructed on a Hanau Model H articulator. A face-bow 
was used to relate the maxillary cast to the condylar elements. The condylar ele- 
ments were set at zero for the dentures with horizontal occlusion. A horizontal in- 
cisal guidance was used for all test dentures. Average readings obtained from four 
interocclusal protrusive wax records were used to set the condylar guidances for the 
cusp tooth dentures. All dentures were processed in methyl methacrylate resin and 
remounted on the articulator for correction of processing errors. Uniformly soft 
interocclusal wax records were used to mount and remount the mandibular dentures 
in centric relation. 


The opinions or assertions contained herein are those of the author and are not to be con- 
strued as official or as reflecting the views of the Navy Department or the Naval Service at large. 

Received for publication Dec. 29, 1958. 

*Justi zero-degree teeth, mold 32Z. 

{Justi anatomic posterior teeth, mold 32M. 
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Monoplane Tooth Form.— 

Test dentures No. 1 (Fig. 1): The maxillary denture was modified in the 
following manner. A square occlusal preparation of sufficient depth was made in 
the right first maxillary molar to receive a wired brass assemblage. The assemblage 
consisted of two pieces, a square nutlike threaded outer piece and a spring screw. 
The spring screw consisted of a pointer with a compression spring behind it. The 
compression spring allowed the pointer to be depressed under The load and to 


A. B. 


Fig. 1—A, The test dentures No. 1 are wired to determine occlusal contacts during masti- 
cation. B, The series of individually wired plates are inserted in the right first mandibular 
molar. 


be extruded when unloaded. The wire emerged from the buccal aspect of the first 
molar to avoid occlusal interference. The brass assemblage was inserted in the 
prepared recess of the right first maxillary molar, adjusted so that the pointer 
would protrude beyond the occlusal plane 0.5 mm., and made secure with 
sticky wax. 

A preparation that included the entire occlusal surface was made in the right 
first mandibular molar, leaving a shell of the remaining tooth. A prefabricated 
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unit of six individually wired bronze plates, 0.48 mm. thick, was placed and made 
secure in the prepared recess with sticky wax. The plates were separated from each 
other by dielectric material, 0.5 mm. thick. 

The electronic circuit consisted of a 114 volt dry éell battery, suitable resistors, 
amplifiers, and a multichannel Brush recorder. Positive contact of the maxillary 
pointer with any of the bronze plates was manifested by a deflection on the re- 
corder (Fig. 2). 


Fig. 3.—A, The test dentures No. 2 are wired to determine occlusal contacts during mastica- 
tion. B, A coil of nichrome wire is positioned in the right first mandibular molar. 


Test dentures No. 2 (Fig. 3): The maxillary denture was modified in the same 
manner as test dentures No. 1. 

The right first mandibular molar was prepared similarly, except that a coil 
of insulated nichrome wire was inserted in the preparation. The coil was made by 
winding insulated nichrome wire, which had a resistance of 8 ohms per foot, over.a 
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small rectangular piece of dielectric material. The wire emerged from the distobuccal 
aspect of the molar tooth and was made secure with sticky wax. The occlusal surface 
was sandpapered gently to remove the insulation of the nichrome wire. 

A two-arm bridge electronic connection circuit was established with suitable 
resistors, amplifiers, and a Brush recorder. Deflections of varying heights were pro- 
duced by contact of the maxillary pointer on the coil. The variation in deflection 
heights was due to the amount of resistance encountered in the coil in completing 
the circuit. Calibration studies were made by completing the circuit for each coil and 
noting the height of the deflections produced (Fig. 4). Distances between the coils 
could then be measured easily. 


Fig. 4.—The tracing obtained on a Brush recorder while the subject chewed peeled apple, 
A, The deflections made when the subject chewed on the left side. B, The deflections made when 
the subject chewed on the right side. C, The known deflection heights used to determine when 
the coils contacted. 


Cusp Tooth Form.— 

Test dentures No. 3 (Fig. 5): The posterior occlusal surfaces of the right sec- 
ond premolar and the first molar were wired and rendered electroconductive in a 
manner described in a previous study. Six occlusal preparations were made on the 
right first mandibular molar in widely separated areas. Three were on the buccal 
cusps, one in the central fossa, and the remaining two on the lingual cusps. Denuded 
ends of insulated wire were inserted in each of the preparations and made secure 
with amalgam. The wires emerged from the buccal aspect of the tooth and were 
made secure with sticky wax. F 

The electronic circuit was similar to that described for the monoplane tooth 
form dentures No. 1. Positive contact of any of the prepared restorations with the 
electroconductive maxillary occlusal surface caused one or more deflections on the 
recorder (Figs. 6 and 7). 


TESTING PROCEDURES 


The dentures were studied for occlusal surface contact at the right first man- 
dibular molar during the mastication of test foods while the subject chewed on 
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either the left or right side of the mouth. The test foods were 3 Gm. portions of 
peanuts (cocktail, salted) and sections of peeled apple (Delicious variety). 


The subject was instructed to chew the food on the left side of the mouth (his 
preferred side). The occlusal contacts were recorded on the Brush recorder. The 
subject was instructed to swallow whenever it was necessary and to indicate the 
interval of swallow by a nod of the head. He was not permitted to observe the 
recorder during the testing procedures. 


Fig. 5.—A, The test dentures No. 3. These cusp tooth form dentures were used to determine 
specific areas of occlusal surface contacts on the right first mandibular molar. B, The six 
amalgam restorations in the right first mandibular molar. 


When a bolus of food had been completely masticated and swallowed, the sub- 
ject was instructed to close in centric relation and gently tap the dentures together. 
Then he chewed a similar portion of the same test food on the opposite side of the 
mouth. This procedure was repeated alternately with each of the test foods for each 
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set of dentures. The number of masticatory strokes necessary to masticate the test 
foods was counted by the subject and recorded. Recordings were obtained and the 
data were compiled. 


The three sets of dentures were tested for contact on the articulator in centric 
and eccentric excursions, and recordings were made for comparative study. 


SUMMARY OF FINDINGS 


Monoplane Tooth Form.— 


Test dentures No. 1: The average number of strokes (from 14 recordings) 
necessary to masticate peanuts on the left side was 33.07 strokes. The maxillary 
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Fig. 6.—The tracings made when the subject chewed apple on the left side indicate the con- 
tacts made by the teeth. 
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Fig. 7—The tracings made when the subject chewed apple on the right side indicate the 
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contacts made by the teeth. 


The average number of strokes (from 10 recordings) necessary to masticate 
peanuts on the right side was 28.20 strokes. The maxillary pointer made contact 


pointer made contact with plate three on the right first mandibular molar 75 per 
with plate three 71 per cent of the time and plate four 23 per cent of the time. On 


cent of the time and plate four 98 per cent of the time. 


tal protrusive component in a narrow occlusal range of approx 


the basis of the recordings, it appeared that the masticatory stroke on the chewing 
Test dentures No. 2: The average number of strokes (from 12 recordings) 
necessary to masticate peanuts on the left side was 38.17 strokes. The maxillary 


side had a horizon 
mately 0.5 mm. 
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pointer on the right side made contact with the “centric relation coil” 70 per cent 
of the time, and made contact anterior to centric relation 9 per cent of the time 
and posterior to it also 9 per cent of the time. 

The average number of strokes (from 2 recordings) necessary to masticate 
peanuts on the right side was 29.32 strokes. The maxillary pointer made contact 
with the centric relation coil 6 per cent of the time; 24 per cent of the contacts 
recorded were anterior to centric relation. On the chewing side, the findings indi- 
cated that there was a horizontal, protrusive component in the masticatory stroke of 
approximately 0.5 mm. 

Cusp Tooth Form.— 

Test dentures No. 3: The average number of strokes (27 recordings) neces- 
sary to masticate peanuts on the left side was 29.15 strokes, and on the right side (5 
recordings) 24.00 strokes were necessary. Occlusal surface contacts with the res- 
torations in the right first mandibular molar are presented in Table I. 


TABLE I. APPROXIMATE PER CENT CONTACT ON THE RIGHT FIRST MANDIBULAR MOLAR 


CHEWING PEANUTS | CHEWING PEANUTS 
RIGHT SIDE RESTORATION LEFT SIDE 
66 | Mesiobuccal cusp 100 
0 | Distobuccal cusp 67 
0 Distal cusp 82 
66 | Central fossa 76 
0 | Mesiolingual cusp 0 
0 | Distolingual cusp 19 


The average number of strokes (17 recordings) necessary to masticate peeled 
apples on the left side was 18.00 strokes, and on the right side (12 recordings) 
21.20 strokes were necessary. Occlusal surface contacts with the restorations on the 
right first mandibular molar are presented in Table IT. 


TABLE II. APPROXIMATE PER CENT CONTACT ON THE RIGHT FIRST MANDIBULAR MOLAR 


| 


CHEWING APPLE | CHEWING APPLE 


RIGHT SIDE RESTORATION LEFT SIDE 

98 Mesiobuccal cusp | 100 
36 Distobuccal cusp | 93 
12 Distal cusp 82 
79 | Central fossa 78 

0 Mesiolingual cusp 0 

8 Distolingual cusp us 

CONCLUSIONS 


The findings indicate that the occlusal contacts established on the articulator 
did not coincide with the occlusal contacts made during the functional movements in 
the mouth. 
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There is evidence that on the chewing side there is a horizontal, protrusive 
component in the masticatory strokes. For this subject, the occlusal contacts were 
found to be predominately in centric relation on the nonchewing side. 
Additional studies which include a larger number of subjects are needed. 
I wish to acknowledge my indebtedness to J. C. Thompson, R. K. Logan, and others of the 
U. S. Navy Electronics Laboratory, San Diego, Calif., for their generous cooperation in pro- 


viding invaluable technical assistance; and to C. E. Laue (DT1) USN, of the U. S. Naval 
Training Center, San Diego, Calif., for assisting in the fabrication procedures. 
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THE STRUCTURE OF THE MOUTH IN THE 
MANDIBULAR MOLAR REGION 


R. WHEELER Haines, D.Sc., M.B.,* anp SmipNey G. Barrett, L.D.S.** 
College of Medicine and College of Dentistry, Baghdad, Iraq 


i Seerwnnaes MANY OTHER WORKERS have discussed the mandibular molar region, 
L there is still disagreement about the arrangement of its parts and the structures 
that can be identified in the living mouth. A series of dissections, now preserved 
in the Faculty of Medicine, Baghdad, Iraq, has been prepared to clarify these points. 
This article is limited to the mandibular molar region where teeth are present. A 
subsequent article will deal with the edentulous condition. The literature will be 
discussed with the dissections. 


SURFACE ANATOMY 


Fig. 1 shows the right side of the mouth of a strongly built, fleshy man. The 
tongue is pulled aside, but otherwise the mouth is undisturbed. Between the gum 
and the tongue, the mucous membrane lines the alveololingual sulcus (“sublingual 
fossa”) with its sublingual fold. Posteriorly, the sulcus continues into the retromylo- 
hyoid space, described by Edwards and Boucher! as extending to the palatoglossal 
fold (anterior pillar). Posterior to the last molar tooth is a small mass of fibrous 
tissue, the retromolar papilla, and above and behind this is a soft rounded mass, the 
retromolar pad. The pad may be so prominent’as to overhang the papilla. It is sup- 
ported below by the lingual tuberosity of the mandible, which is a bony prominence 
of the mandible from which the most posterior fibers of the mylohyoid muscle arise 
(see Fig. 10). Between the retromolar pad and the palatoglossal fold is the shallow 
prefaucial fossa forming the posterosuperior part of the retromylohyoid space. In 
this fossa, a soft elevation made by the anterior border of the medial (internal) 
pterygoid muscle can be distinguished. Above the pad lies the hamular region of the 
soft palate. 


THE STRUCTURES COVERED BY THE MUCOUS MEMBRANE 


Removal of the mucous membrane from the soft palate exposes the palatine 
glandular mass (Fig. 2). This mass has a retromolar extension which forms the 
retromolar pad. Sicher? gives a composite histologic drawing showing the glandular 
structure of the pad, but, as the mandible and retromolar pads were removed from 
his specimen, he does not show the retromolar extensions of the palatal mass. We 
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agree with Edwards and Boucher’ in considering the glands as part of the palatal 
system rather than as a separate group. Swenson* shows this continuity, but with- 
out label or comment. 

The lingual nerve emerges between the mylohyoid and medial pterygoid mus- 
cles and from under cover of the superior constrictor muscle (in medial view). It 
crosses obliquely the suboral space of Mohiuddin and Martin* which underlies the 
alveololingual sulcus. Here the nerve lies on the upper surface of the mylohyoid 
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sublingual fold 
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lingual tuberosity laterolingual fold 
alveololingual sulcus 


Fig. 1—Mucous membrane of the mouth in medial view with the tongue displaced to show 
the alveololingual sulcus, retromylohyoid space, and retromolar pad. 
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palatine glandular mass 
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superior constrictor 
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tonsil 


palatopharyngeus 


bone of mandible medial pterygoid 
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sublingual gland 
lingual slip of superior constrictor 


lingual nerve submandibular gland 


origin of mylohyoid 


Fig. 2.—The same subject. The mucous membrane removed to show the palatine glandular 
mass and its retromolar extension. 
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muscle, giving a branch to the gum and making connections with the submandibular 
ganglion. A small area of the medial pterygoid muscle is exposed between the sub- 
mandibular gland and the superior constrictor. 


Posteriorly, the tonsil projects into the prefaucial fossa between the palatoglos- 
sus and styloglossus muscles. As the styloglossus muscle reaches the tongue, it is 
joined on its medial surface by the lingual fibers of the superior constrictor muscle. 
In the tongue, most of the fibers of the styloglossus muscle follow the lateral border, 
but some pass medial to the hyoglossus muscle to reach the median plane.° 


pterygomaxillary arc medial pterygoid tensor palati (tendon) 


hamulus 
tuberosity of maxilla 
palatoglossus 


mucoperiosteum of gum 


{| medial pterygoid 
styloglossus 


palatoglossus 


bone of mandible 
lingual slip of superior constrictor 


sublingual gland adie stylopharyngeus 


a glossopharyngeal nerve 


mylohyoid 


lingual nerve submandibular ganglion gland 


Fig. 3——The same subject. Deeper dissection to show the pterygomandibular raphe and the 
origin of the superior constrictor muscle with its lingual slip. 


THE MUSCULAR BACKGROUND 


Removal of the palatine glands with their retromolar extensions and further 
displacement of the tongue, after cutting the palatoglossus muscle, exposes the mus- 
cular wall of the mouth more fully (Fig. 3). A narrow fibrotendinous pterygomaxil- 
lary arc, convex downward, connects the tuberosity of the maxilla and the hamulus 
of the pterygoid plate, arching under the tendon of the tensor palati muscle as it 
turns round the hamulus. This arc is said by Sicher? to be attached to the pyra- 
midal process of the palatine bone, but we, in agreement with Last,® have found it as 
shown in our figure crossing the anterior fibers of the medial pterygoid muscle to 
reach the tuberosity of the maxilla. 


From the convexity of the arc the pterygomandibular raphe runs to the man- 
dible, with the buccinator and superior constrictor muscles attached to it, to the 
arc, and to the bones near the attachments of the arc and the raphe (see Fig. 11). 
The raphe is a soft, stretchable structure; the arc is inextensible and ligamentous. 
The fibers of the raphe run horizontally across its breadth and not along its length 
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as in a ligament; nor, as shown in many textbooks, do they project above the gen- 
eral muscular surface. So, again with Last,® we prefer to retain the old term, 
“raphe,” rather than the official “ligament.” 

The retromolar pad covers the lower end of the raphe and the jaw nearby and 
spreads onto the origins of the buccinator and superior constrictor muscles. An 
oblique section through the retromolar pad (see Fig. 8) shows the relation of this 
pad to the bone of the mandible at the attachments of the pterygomandibular raphe 
and the buccinator and superior constrictor muscles with the lingual nerve about 


tendon of tensor palati 4, medial pterygoid 


levator palati 
hamulus buccal nerve 


jugular vein of temporal 
inferior dental nerve — 2, superficial tendon 
sphenomandibular SS retromolar pad 


buccal pad 


7a third molar 
| Z step in origin of mylohyoid 


mylohyoid 


styloid process 


cut surface of parotid 
digastric 


external carotid 


lingual nerve 
nerve to mylohyoid lingual tuberosity 


Fig. 4.—The muscles related to the jaws with the main musculotendinous structures. 


to emerge from under cover of the constrictor. Fish,‘ quoting work by Garmany, 
describes and figures in this position another muscle, his “lingual slip of the su- 
perior constrictor,” said to have an extensive origin from the mandible and an in- 
sertion into the tongue. We have found no trace of any such muscle in our dissec- 
tions. In fact, a slip of muscle which arises medially to the insertion of the stylo- 
glossus muscle passes from the tongue to the lower border of the superior con- 
strictor muscle. This has long been known and is shown in Fig. 3. Sometimes it 
is described as a separate muscle, the glossopharyngeus,* and sometimes as a lin- 
gual slip of origin of the superior constrictor. It is figured clearly in Gray’s Anatomy 
(1938 edition, Fig. 1150, redrawn for later editions) and in meticulous detail 
from several aspects by Pernkopf.® But this slip has no attachment to the jaw, and 
it does not cross between the mandible and the tongue. | 

The Muscles of Mastication—The oral surfaces of the masticatory muscles are 
seen best in preparations fixed with the mouth open, so that they can be dissected 
from the medial aspect. After removal of the buccinator and superior constrictor 
muscles, four musculotendinous masses are exposed as they are attached to the man- 
dible (Fig. 4). Lying in order from before backward and from without inward, they 


| 
| 
eau 
\ 
‘\ 
INN 
d 
| 
} 
i 
| 
| 
| 
i 
3 


J. Pros. Den. 
966 HAINES AND BARRETT Nov.-Dec., 1959 


temporal muscle 


nerve to masseter 


maxillary artery 


infraorbital nerve 
buccal nerve 


lateral pterygoid 
superficial temporal artery deep tendon of t I 
eep tendon of tempora 


transverse facial artery on 


posterior auricular artery molar gland 


facial nerve outer head of medial pterygoid 


digastric 
alveolar crest 
superficial tendon of temporal 
fat-filled hollow 
external oblique crest 


submandibular gland 
facial artery 


Fig. 5.—A half head in oblique view to show the insertions of the temporal muscle. 


o1 


Fig. 6.—The positions of the sections shown in Figs. 7 to 10. 


are: (1) the masseter, (2) the superficial insertion of the temporalis, (3) the deep 
insertion of the temporalis, and (4) the medial pterygoid muscle. The two tendons 
of the temporalis and the bare bone between them, which forms the retromolar 
fossa of the mandible, are figured and described in detail by Sicher.2. From the out- 
side, however, they are seen particularly well (in an oblique lateral view) in a 
preparation from a subject whose molar and premolar teeth had been lost (Fig. 
5). The deep head cannot be seen in direct lateral view, and in standard anatomy 
textbooks it is poorly described. 
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tuberosity of maxilla inner cheek pad 


pterygomandibular raphe _—  buccinator 


palatal glandular mass buccal pad 


4, medial pterygoid 1, masseter 
2, superficial 

tendon of temporal 
anterior border of ramus 
palatoglossus and -pharyngeus AL retromolar fossa 


3, deep tendon of temporal 
inferior dental nerve temporal crest 
mylohyoid nerve lingual nerve 


internal carotid parotid 


Fig. 7.—Horizontal section through the mouth showing the S-shaped curvature of the bucci- 
nator-constrictor sheet and its relation to the musculotendinous structures. 


buccinator 


buccal pad 
inner cheek pad 


attachment of 
pterygomandibular raphe 


retromolar fossa 


lingual nerve 


Fig. 8.—Oblique section through the retromolar pad showing it resting on the attachments 
of the buccinator and superior constrictor muscles to the mandible. ‘ 


A horizontal section (Fig. 7) again shows the four musculotendinous masses. 
These are covered on their anteromedial surfaces by the buccinator muscle, the 
pterygomandibular raphe, and the superior constrictor muscle, which together form 
a thin, doubly-curved, musculofibrous sheet (Fig. 8). In the living subject all four 
major masses can be palpated—the masseter muscle when the teeth are clenched, 
the outer tendon of the temporal muscle when the masseter muscle is relaxed, the 
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inner tendon when the mouth is opened to admit the finger behind the last molar, 
and the anterior border of the medial pterygoid when the mouth is opened widely 
to stretch the muscle. 

Edwards and Boucher! and Craddock’ state that the retromolar fossa of the 
mandible and its borders are palpable in the living subject, implying that the ten- 
dons of the temporalis muscle attached to the borders can be defined; but we have 
found no direct statements on this point in the literature. 

Most authorities give the pterygomandibular raphe as the main palpable struc- 
ture of the region and do not mention the medial pterygoid muscle. Thus, Sicher? 
describes it as a “tendinous band” which “elevates a fold of mucous membrane and 
is especially prominent if the mouth is widely opened.” In our dissections, the 
raphe is not palpable even when the mucous membrane over it has been removed 
and may even be difficult to find on dissection. 

In the living mouth the pterygomandibular fold? can usually, but not constantly, 
be seen passing diagonally downward and outward from the pterygoid to the 
mandibular region where it fades away into the retromolar pad (see Fig. 13). In 
some people the fold may be sharp edged and very prominent. It loses its distinct- 
ness as the mouth is closed, and we have not been able to distinguish it in the ca- 
daver. On palpation the sharp edge of the fold is found to be soft, easily deformable, 
and movable from side to side, but it overlies a hard rounded mass, not easily de- 
formable or displaceable, the anterior border of the medial pterygoid muscle. The 
whole formation is usually referred to as the pterygomandibular raphe, the only 
structure said to be palpable in this region, but no evidence for this identification 
is offered apart from a general correspondence in position. 

The formation may be compared to the web attaching the thumb and index 
finger. The adductor pollicis crosses the gap and, when the thumb is abducted, its 
free margin is palpable as a firm, rounded structure. At the same time, the skin over 
it is drawn up into a sharp edge, not firmly attached to the underlying muscle, and 
is easily displaceable. In the mouth the buccinator muscle, the raphe, and the superior 
constrictor muscle, with the attached oral mucous membrane, form a continuous 
sheet overlying the border of the medial pterygoid muscle, and when the mouth is 
opened widely this sheet is drawn up into a sharp edge. Whether or not the raphe 
lies along the edge cannot be determined, and the relationship may be inconstant. 
The thin raphe cannot possibly form the firm base of the prominence, in which the 
medial pterygoid muscle can always be palpated. 

The Mylohyoid Muscle—In Fig. 4 the following points were seen. The most 
posterior part of the mylohyoid muscle arises from the lingual tuberosity, just 
below the retromolar pad. Further forward, in the molar region, it is near the at- 
tachment of the mucous membrane to the mandible. In the premolar region the at- 
tachment drops suddenly to a lower level, giving a distinct step in the line of origin. 

An almost coronal section in the plane of the third molar (Fig. 9) cuts the pos- 
terior end of the mylohyoid muscle. This shows the fibers passing almost vertically 
downward from their attachment on the lingual tuberosity. The muscle is partly ten- 
dinous at its origin, and this part arises from the mylohyoid line. The upper layer 
is fleshy and arises froma smooth area above the line. Mohiuddin and Martin? show 
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the origin correctly, though they do not mention the tendon. Most authors describe 
the muscle as attached to the line alone. The section also passes through the poste- 
rior end of the alveololingual sulcus, and shows the folding of the mucous mem- 
brane between the tongue and the mandible and the structures that lie in the floor 
of the fossa. 

A coronal section through the second molar (Fig. 10) passes through the 
tendon of the mylohyoid in the region of its maximum development, and shows the 
muscle passing into the floor of the suboral space. 
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Fig. 9.—Oblique section through the third molar showing the lingual nerve separated from 
the lingual tuberosity of the mandible by the mylohyoid muscle. 
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Fig. 10.—Vertical section through the second molar showing the incurved attachment of the - 
buccinator muscle to the mandible. 
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The Buccinator Muscle.—In lateral view (Fig. 12) the buccinator appears as 
a simple rectangular muscle with fibers which run posteroanteriorly. Coronal sec- 
tions through the molar region (see Figs. 9 and 10) show a C-shaped structure. 
The upper and lower margins of the muscle are rolled inward to take origin from 
the buccal alveolar crests of the maxilla and mandible very near the line of separa- 
tion of the mucous membrane and periosteum, that is, about halfway between the 
necks of the teeth and the apices of their roots. This inturned arrangement allows 
a muscle 4 cm. wide to have its bony attachments only 3 cm. apart when the mouth 
is closed. This means that each fiber coming from one or other of the alveolar bor- 
ders has to wind round the appropriate limb of the C as it passes forward to the 
e of the mouth. 


Further, owing to the S-shaped curvature of the buccinator-constrictor sheet 
in horizontal section, shown in our Fig. 7 and Sicher’s? Fig. 277, the outer sur- 
face of the pterygomandibular raphe comes to look posterior rather than lateral, so 
that the posterior border of the buccinator is difficult to expose from the face. 
In these circumstances it is hardly surprising that the various accounts of the 
attachments of the buccinator are discrepant. Sicher? shows it attached to the floor 
of the retromolar fossa, which would place it between the two tendons of the tem- 
poral muscle; and it is occasionally illustrated outside the external oblique line, 
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Fig. 11.—Markings on the mandible. The ramus in medial and oblique anterolateral view. 


which would put it lateral to both tendons. In fact, it is anteromedial to both ten- 
dons (see Fig. 7), and after leaving the pterygomandibular raphe, the origin fol- 
lows the outer border of the retromolar triangle to the buccal alveolar crest of the 
molar teeth. Edwards and Boucher! show this origin correctly at the medial margin 
of their “buccal shelf,” the area between the external oblique line and the alveolar 
crest. The inner surface of the buccinator muscle carries a thick, resilient coating, 
forming the inner cheek pad, comparable in thickness to the buccal pad of fat on its 
external surface. 
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BONY ATTACHMENTS 


Sicher? has given an admirable description of the mandible and his terminology 
will be employed here. The anterior border of the ramus (Fig. 11), on which the 
superficial tendon of the temporal is inserted (see Fig. 4), is continued into the 
external oblique line. The border is separated from the temporal crest by the retro- 
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Fig. 12.—The buccinator muscle in oblique posterolateral view to show its relation to the 
jaws and inner cheek pad. 


molar fossa which receives a part of the buccal pad of fat (see Fig. 7). The tem- 
poral crest, on which the deep tendon of the temporalis muscle is inserted, ends 
below in the rough retromolar triangle over which lies the retromolar pad. The 
borders of the triangle continue forward into the buccal and lingual alveolar crests. 


The mylohyoid line marks the attachment of the tendinous part of the mylo- . 
hyoid muscle and it ends abruptly on the lingual tuberosity below and behind the 
last molar tooth. The fleshy, part makes no mark on the bone. The groove for the 
nerve to the mylohyoid muscle lies below and parallel to the line and is usually 
taken as the upper boundary of the area for the attachment of the medial pterygoid 
muscle, but, as we have found the nerve commonly enclosed within the muscle fibers 
(see Fig. 8), we have shown the insertion as more extensive. 


DISCUSSION 


The dissections illustrated were made in Baghdad, but through the kindness of 
Professor Ruth Bowden of the Royal Free Hospital, London, we have been able to 
confirm most of the points we have mentioned in a European subject, and there is 
no reason to expect any considerable racial differences in the region. Also, through 
the kindness of Mr. I. R. H. Kramer, Mr. John Lee, and Mr. R. I. Nairn, of the 
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Eastman Dental Hospital, we have been able to confirm several points, particularly 
the attachments of the buccinator muscle, in microscopic preparations. A few 
special topics may be mentioned. 

The retromolar pad (Figs. 1 and 8) is particularly well developed in the speci- 
men from which Fig. 1 was drawn. Being formed by an extension from the main 
mass of palatal glands, the retromolar pad may have no particular function. Pos- 
sibly, being soft and extensible and being placed in line with and behind the molar 
teeth, it may serve to fill the gap behind them and prevent the accumulation of food 
there when the mandible is depressed. 
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Fig. 13.—Diagram of the structures in the mandibular molar region based on observations 
on the living mouth and on dissections. 


The retromylohyoid space, which covers the area between the posterior border 
of the mylohyoid and the palatoglossus muscles, falls naturally into two parts. The 
posterosuperior portion overlies the superior constrictor muscle which, with the mu- 
cous membrane covering it, forms the retromylohyoid curtain described by Edwards 
and Boucher.’ The anteroinferior portion overlies a triangular area, bounded by the 
posterior border of the mylohyoid muscle, the lower border of the superior con- 
strictor muscle, and the tongue (Fig. 13). This area forms a part of the buccopharyn- 
geal gap which Mohiuddin and Martin‘ have defined as “bounded above by the lower 
border of the superior constrictor muscle, below by the upper border of the middle 
constrictor muscle and in front by the posterior border of the mylohyoid muscle.” 
Through this part of the gap pass the lingual nerve, the deep part of the subman- 
dibular gland and its duct, and the styloglossus muscle. These structures, together 
with parts of the lingual tuberosity of the mandible, the medial pterygoid muscle, 
the tonsil, and a lingual slip of the superior constrictor eutaas. lie under this por- 
tion of the retromylohyoid space. 

The lingual nerve is commonly said to groove the mandible, the groove being 
placed inferiorly to the lingual tuberosity. The nerve can, in fact, be pressed against 
the bone in this position and may be palpable from the mouth in this part of its 
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course. But, as shown in a section through the tuberosity (Fig. 9), the nerve is 
here separated from the bone by the thickness of the mylohyoid muscle. More pos- 
teriorly the nerve is directly related to the mandibular ramus (Figs. 7 and 8), but 
there the nerve is covered by the medial pterygoid and superior constrictor muscles. 

The inner cheek pad (Figs. 8, 9, and 12) appears after formalin fixation as a 
homogeneous mass of dense tissue filling the space between the oral epithelium and 
the inner surface of the buccinator muscle. Mr. Nairn’s sections, however, and 
others prepared by Professor A. Mohiuddin of Baghdad, show that, in fact, over 
most of the area a chorion can be distinguished from a fibrofatty layer. No peri- 
mysium can be found on the inner surface of the buccinator muscle, which is rough 
with isolated bundles of muscle fibers passing away from the main mass into the 
fatty tissue. The pad as a whole allows the inner surface of the cheek to be pressed 
against and between the teeth, filling up any deficiencies. On the outer surface of 
the muscle, a perimysium separates the muscle fibers from the buccal pad of fat. 

The incurving of the fibers of the buccinator muscle at its attachments to the 
jaws has been little stressed in the literature, but is quite clear in both macroscopic 
and microscopic sections. The attachments are placed on the bone between the 
crown and the root apices. The level corresponds approximately to the line of 
union of the mucoperiosteum and the free mucous membrane, but a precise de- 
scription must await further microscopic work. 

It is extraordinary that the soft extensible pterygomandibular raphe (Figs. 3 
and 12) should have been considered a palpable structure. Possibly its designation 
as a ligament is responsible for this error, for a ligament formed of longitudinally 
arranged inextensible fibers would become taut and palpable as the mouth was 
opened. The raphe lies over the anterior border of the medial pterygoid muscle 
(Fig. 7), and it is this massive structure that forms the large soft prominence 
usually ascribed to the raphe. 


SUMMARY 


1. The structure of the lower molar region of the mouth has been studied in ana- 
tomic preparations and in the living subject. 

2. The retromolar pad contains an extension of the palatine salivary glands and 
lies over the retromolar triangle of the mandible, overlapping the attachments 
of the pterygomandibular raphe, the buccinator and superior constrictor mus- 
cles, and the lingual tuberosity. 

3. The pterygomandibular raphe is not palpable in the living mouth; but the mas- 
seter muscle when it is tensed, the superficial and deep tendons of the tempo- 
ralis muscle, and the anterior border of the medial pterygoid muscle when it is 
stretched can all be distinguished. 

4. The muscle band described by Fish’ from the work of Garmany, crossing from 
the mandible to the tongue behind the alveololingual sulcus, was not found. 

5. The margins of the buccinator muscle attached to the maxilla and mandible are 
turned in so as to arise nearer the tooth crowns than is commonly believed. The 
inner cheek pad of soft but dense connective tissue covers the inner surface of 
the muscle. 
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Our thanks are due to the many colleagues with whom we have discussed our findings, and 
particularly to the staffs of the Eastman Dental Hospital and the Royal Free Hospital, and to 
Mr. R. Sprinz of Sheffield, England. 
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THE TORI AND MASTICATORY STRESS 


Otis M. Jounson, D.D.S.* 


Dallas, Texas 


HE TORUS PALATINUS is a bony prominence or development within the median 

line area of the palate. The torus mandibularis is a bony prominence found 
usually within the first mandibular cuspid and the first molar area. One or more 
tori may be present. The tori are composed of cancellous bone covered by com- 
pact bone which may be laminated. The opinion has been expressed that the torus 
is caused by misplaced embryonic cells; however, most textbooks state that the 
cause is unknown. I have observed the torus mandibularis disappear over a period 
of 5 to 7 months after extraction of teeth and resection of the alveolar process. This 
is not, however, a constant prognosis. 


ENAMEL STRUCTURE 


The enamel of the teeth appears shiny and flintlike. The teeth are formed well 
and have the appearance of sturdiness. The cusps are well interdigitated. The teeth 
distal to an edentulous space are impeded in migration anteriorly because of the 
dense alveolar process. 


FACIAL FEATURES 


The face has well-developed features with a strongly developed mandible. I 
have never observed a torus formation in a person with a Class II profile (re- 
ceding chin). 


FACTORS PREDISPOSING TO TORUS DEVELOPMENT 


There must be an abundant supply of calcium present systemically for torus 
development. The alveolar process is made up of a uniform and dense trabecular 
structure. In some individuals the intertrabecular space indicates the calcium con- 
tent. If recession of the alveolar ridge has occurred, it will be uniform except in 
localized areas where there are mechanical irritants. The increase in calcium de- os 
posits decreases or eliminates the dissipation of the force of closure. : 


MASTICATORY MUSCLE STRESS 


The occlusal plane develops at a right angle to the resultant force of muscle 
stress. The stress zone is the region of the premolars and molars (Wilson’s paral- 
lelogram of forces). During a functional closure, however, the stress is at a right 
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angle to the mandibular occlusal plane until occlusion of the teeth occurs. The 
stress upon the maxillary teeth is at an acute angle and, therefore, directed an- 
teriorly until occlusion of the teeth occurs. 


THE DISSIPATION OF MASTICATORY STRESS 


The resultant force of a masticatory closure is at a right angle to the long axis 
of the teeth. The power utilized in the process of mastication is dissipated by the 
periodontal tissues, the trabecular structure of the alveolar process, and the walls 
of the sinuses. If the axial lines of the teeth were extended they would meet at 
a common center, which is called the stress center or the alba center. The force of 
mastication is completely dissipated at this center. This resilience or cushioning 
of force is Nature’s method of conserving periodontal health. Although the cusp 
inclines come into contact upon occlusion, and although the maxillary posterior 
teeth incline buccally and the mandibular posterior teeth incline lingually, the force 
of occlusion is neutralized so that the resultant force is at a right angle to the 
axial lines of the teeth. 


ABRASION OF TEETH AND THE TRANSFER OF MASTICATORY STRESS 


The predisposing factors plus the abrasion of teeth cause a decrease in vertical 
dimension of occlusion. The distance between the mandibular first molar teeth is 
greater than the distance between the bicuspids because of the narrowing of the 
dental arch anteriorly. As the vertical dimension of occlusion decreases, the lingual 
cusps of the maxillary posterior teeth and the buccal cusps of the mandibular pos- 
terior teeth interlock more securely. Abrasion continues in some mouths until the 
mandibular buccal cusps and the maxillary lingual cusps are completely obliterated. 
For each square millimeter of increased flat tooth surface, four times as much 
power is required to masticate food. The vertical overlap of the anterior teeth also 
increases as the vertical dimension of occlusion decreases. 

These factors alter the normal dissipation and direction of force upon the 
teeth. The closure causes shock, and the thrust is increased anteriorly as the 
vertical dimension decreases. The formation of mandibular tori is caused by the 
shock of force upon the abraded cusps and by the right angle transmission of the 
force from the buccal surface of the posterior teeth to some point on the lingual 
surface of the mandibular alveolar process. Nature aids in reinforcement. 

The torus crest will be directly in a line from first molar to first molar when 
there is a full complement of teeth and the predisposing factors are present without 
abrasion. The extraction of the posterior molar teeth in these mouths will change 
the direction of force, and a torus will develop more anteriorly. Two or more tori 
may be present in the palatal vault. 


TORUS PALATINUS 


The excementosed periodontal tissues and the alveolar process become a 
medium of transmission of the masticatory force. This is not a normal dissipation 
of the force. The hard palate, because of its density, structure, and form, becomes a 
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medium of dissipation of the abnormal direction of force in the median line area 
via the alveolar process and maxillae. The abnormal direction of force acts as a 
“pathologic shock.” This pathologic shock is a stimulant which causes Nature 
to come to the rescue with additional calcium and cancellous structure. 


CONCLUSION 


Tori are the result of Nature’s defense, to protect the oral cavity from the 
abnormal dissipation of masticatory stress. 


Mrs. Otis M. JoHNSON 
5201 Miter, Apr. 4 
Dattas, TEXAS 
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TROUBLE SHOOTING IN COMPLETE DENTURE PROSTHESIS* 
Part I. Oral Mucosa and Border Extension 


Josepu S. Lanna, D.D.S. 
New York, N. Y. 


HE SUCCESSFUL SOLUTION of difficult diagnostic problems depends on powers of 
pena artistic skill, and scientific preparation. For scientific therapy, 
knowledge of the disease is a prerequisite. Such knowledge is based on an under- 
standing of the etiology. The treatment of a disease by utilization of a knowledge 
of its etiology and an understanding of the action of the therapeutic agents is called 
the etiological mode of procedure.! 

The empirical mode of procedure is one which may effect cures or improvements 
of symptoms even though there is no knowledge or understanding of why and how 
such results are obtained. For instance, relieving a denture at the wrong spot may 
cause the denture to lose its basal seat support, where it is needed most. Thus, if the 
sore spot is on the crest of the ridge in the first lower molar region, relief under the 
second molar will cause new trouble. Pressure on a food morsel between the upper 
and lower second molars will displace the denture upward in the region of the in- 
cisors. Such a mishap may suffice to render the denture a failure. 

Greater experience and more training are required to accomplish both proper 
relief of pain from dentures and denture correction than are required for the initial 
construction. This means that the dentist must be a diligent student. The surface 
form and structure of the mucosa, its consistency, color, looseness and turgescence, 
degree of keratinization or cornification, and its many other physiologic attributes 
should be studied carefully. Such knowledge is indispensable in differential diagnosis 
between normal and abnormal and between physiologic and pathologic phenomena.” 


TYPES OF ORAL MUCOSA 


The oral mucosa may be classified into three distinct types: (1) the masticatory 
mucosa, (2) the specialized mucosa, and (3) the lining mucosa. 

Masticatory Mucosa.—The masticatory mucosa covers both alveolar ridges and 
is attached directly and rigidly to the periosteum of the underlying bony structures. 
It is the portion of the mucosa that endures pressure and friction during mastication 
as food slides onto the buccal and lingual mucosa of the alveolar ridges. Some 
periodontists attribute therapeutic value to this friction, because the massaging of 
the mucosa stimulates blood circulation. 


*This is the first of a series of articles on this subject. 
Received for publication Sept. 19, 1955; revised by the author Jan. 30, 1959. 
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The masticatory mucosa also covers the palatal vault. Here, too, the mucosa is 
attached directly and rigidly to the periosteum of the underlying bone by means of 
dense bands of fibrous connective tissue (Fig. 1). During mastication, food is thrown 
and held firmly against the palatal vault. Consequently, the mucosa of the palatal 
vault bears the stress of mastication in a manner similar to that of the alveolar 
mucosa. 


Nasal septum 


Median palatine “4 
suture 


Palatine artery 


Connective tissue 


Raphe 
strands 


Fig. 1.—Transverse section through hard palate. An intimate relationship exists between 
the mucous membrane and the periosteum in the masticatory mucosa of the hard palate. A 
knowledge of this relationship is necessary to understand the function of the basal seat of 
dentures. (From Pendleton, E. C.: The Minute Anatomy of the Denture Bearing Area, J.A.D.A. 
21:488, 1934.) 


The masticatory mucosa must, therefore, be qualified to resist the frictional 
impact of hard food substances during mastication. Nature seems to have given ad- 
ditional protective qualities to the masticatory mucosa in its superficial and deepest 
layers. The upper layer of the stratified squamous epithelium that covers this mucosa 
is highly keratinized, and the lowest layer is attached firmly and rigidly to the 
periosteum. The high degree of physiologic keratinization imparts greater resistance 
to pressures of various kinds and magnitudes, while the firm attachment is also a 
protective device. Were this mucosa attached loosely (as occurs in certain patho- 
logic conditions), it would be susceptible to injury resulting from friction against 
the underlying bone during mastication. 

The masticatory mucosa can be divided further into noncushioned and cushioned 
categories according to the presence or absence of a submucous layer. In contrast to 
the mucosa that covers the hard palate, the submucous layer of the alveolar mucosa 
cannot be recognized distinctly. The dense and nonelastic connective tissue of the 
lamina propria penetrates and fuses with the periosteum of the alveolar process. The 
hard palate, on the other hand, except for the palatine raphe, has a distinct submu- 
cous layer. The latter is divided into irregular compartments containing adipose 
tissue anteriorly and mucous glands posteriorly (Fig. 2). “The presence of fat 
or glands in the submucous layer acts as a hydraulic cushion comparable to that 
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which we find in the subcutaneous tissue of the palm of the hand and the sole of the 
foot. The presence or absence of a distinct submucous layer permits the subdivision 
of the masticatory oral mticosa into the non-cushioned and cushioned zones.” (Fig. 
3.) “The non-cushioned zone consists of the gingiva and the palatine raphe, the 
cushioned zone consists of the remainder of the mucosa covering the hard palate.’” 


Palatine papilla 


Gingiva 
Fatty zone 
Raphe 
Glandular. zone 
Gingiva 


Soft palate 


Fig. 2.—Surface view of hard and soft palate. The anteroposterior distribution of the 
fatty and glandular zones provides a cushionlike seating surface for the upper denture. (From 
Orban, B.: Oral Histology and Embryology, ed. 4, St. Louis, 1957, The C. V. Mosby Co.) 
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Fig. 3.—Longitudinal section through hard and soft palate lateral to midline. The dis- 
position of the fatty and glandular zones affects the stability and retention of the upper denture. 
Too much or too little fatty and glandular tissue is unfavorable to denture stability and proper 
function. An average amount of these tissues and their proper distribution are conducive to 
the best results. (From Orban, B.: Oral Histology and Embryology, ed. 4, St. Louis, 1957, The 
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Specialized Mucosa.—The specialized mucosa covers the dorsal surface of the 
tongue, which is a highly specialized organ, hence the designation “specialized.” 

The dorsal surface of the tongue is rough and irregular and is second highest in 
the degree of cornification of its epithelial covering (Fig. 4). A V-shaped line is 
situated between the anterior two-thirds of the tongue (the body) and the posterior 
third (the base). A great number of specialized papillae can be observed on the 
upper surface of the tongue. They are, from the front backward: 
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Fig. 4.—Surface view of human tongue. The mucous membrane of the dorsum of the 
tongue is highly specialized. (From Sicher, H.: Oral Anatomy, ed. 2, St. Louis, 1952, The C. V. 
Mosby Co.) 


Filiform (thread-shaped) papillae: These projections are a connective tissue 
core which carries secondary papillae. 

Fungiform (mushroom-shaped) papillae: Scattered between the filiform pap- 
illae are the fungiform papillae, which are reddish, round prominences rich in blood 
supply. They can be observed through the relatively thin epithelium. Some of the 
fungiform papillae contain taste buds. 

Circumvallate (walled-in) papillae: These papillae make up the dividing line 
between the body and base of the tongue. At the apex of the V-shaped triangle of 
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the tongue is situated the foramen caecum linguae, which is the remnant of the 
thyroglossal duct. Behind the circumvallate papillae the tongue is studded with 
round or oval prominences known as the lingual follicles. A number of lingual fol- 
licles taken together are called the lingual tonsil. 


Lining Mucosa.—The outstanding characteristics of the lining mucosa are that 
its epithelium is thin and lightly or not at all hornified and that the lamina propria 
is very thin. The lining mucosas in various zones of the oral cavity can be differ- 
entiated from one another by the characteristics of their submucosa. When the lin- 
ing mucosa covers muscles such as the buccinator on the cheeks or the orbicularis 
oris on the lips, the mucosa is immovably attached to the fascia of the muscle (Fig. 
5); however, the mucosa is usually highly elastic in these regions. In some in- 
stances, the lining mucosa lacks the submucous layer altogether, as occurs on the 
undersurface of the tongue (Fig. 6). In other zones, such as the fornix vestibularis, 
the submucosa is loose, of considerable volume, and attached movably to the deep 
underlying structures. These characteristics of the lining mucosa safeguard it from 
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Fig. 5.—Section through mucous membrane of cheek. An interrelationship exists between 
the lining buccal mucosa and the buccinator muscle, which explains why the mucosa lining 
the cheek is not usually caught between the occlusal surfaces of the upper and lower teeth. 
This fact also explains why patients become more susceptible to cheek biting with the ad- 
vance of old age and the loss of the turgescence of the oral mucosa, (From Orban, B.: Oral 
Histology and Embryology, ed. 4, St. Louis, 1957, The C. V. Mosby Co.) 
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Fig. 6.—A, The mucosa of the floor of the mouth is lightly keratinized, whereas, B, the 
mucosa on the undersurface of the tongue is completely devoid of keratinization. (From 
Orban, B.: Oral Histology and Embryology, ed. 4, St. Louis, 1957, The C. V. Mosby Co.) 


being injured by the various movements of the muscles to which it is attached. Too, 
these qualities prevent the formation of mucosal folds and wrinkles that might be 
caught between the teeth during mastication. With the approach of old age and 
the concomitant lack of elasticity and turgescence of the mucosa, however, suscepti- 
bility to tongue and cheek biting increases.” 


PATHOLOGIC CONDITIONS INDUCED BY DENTURES 


Each type of mucosa in its respective location reacts differently to injury by 
dentures and each manifests a distinct type of ulceration, irritation, and vasculariza- 
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tion. Accordingly, acute and chronic soreness of the oral mucosa caused by dentures 
may be divided according to location into four types: (1) those situated in the lin- 
ing mucosa and caused by overextension of denture borders, (2) those situated on 
the masticatory mucosa and caused by traumatic occlusion of various types, (3) 
those situated on the specialized mucosa and caused by tongue biting or by friction 
of the dorsal surface of the tongue against the occlusal surfaces of the artificial teeth 
or against the lingual surface of the palate of the upper denture, and (4) those sit- 
uated on the undersurface of the masticatory mucosa and caused by friction of the 
mucosa against the underlying bone. 
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Fig. 7.—The lesions in the lining mucosa caused by overextended denture borders are 
indicated by the arrows. (From Landa, J. S.: Practical Full Denture Prosthesis, ed. 2, Brooklyn, 
1954, Dental Items of Interest Publishing Co.) 


ACUTE TRAUMATIC LESIONS IN THE LINING MUCOSA 
CAUSED BY OVEREXTENDED DENTURE BORDERS 


These lesions are usually slitlike fissures in the lining mucosa, varying in length 
and depth according to the particular zone and extent of denture overextension 
(Fig. 7). The largest fissure-type ulcerations observed are those caused by over- 
extension of the distolingual border of the lower denture in the area of the retro- 
molar pad. Severe damage to the oral mucosa is not caused alone by the amount 
of overextension of the denture border, but perhaps more by the degree of mobility 
of the tissue in function against the overextended border. The curtain connecting the 
soft palate with the tongue and tissues of the floor of the mouth is highly mobile. It 
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is formed medially by the palatoglossus muscles, laterally by the pterygomandibular 
raphe, and between these by the mylohyoid muscle. This curtain moves with all 
movements of the tongue and muscles of the floor of the mouth. The retromylohyoid 
curtain, fibers of the buccinator muscle, the pterygomandibular raphe, and the mu- 
cosa of the floor of the mouth in the first and second molar region are particularly 
vulnerable to denture overextension. In severe acute conditions the fissure sloughs 
at its periphery and is intensely red at the base. The lining mucosa of the floor of the 
mouth is sensitive to all kinds of irritation because it is poorly kertanized or alto- 
gether nonkeratinized under the tongue. 

The interrelationship and manner of transition of the various types of mucous 
membranes are such that there is no abrupt transition or definite line of demarcation. 
The various types of mucous membranes merge with one another gradually, and 
there is usually a neutral zone 2 to 3 mm. wide between them. This zone, belonging 
to neither of the two areas it joins, possesses the characteristics of both. Thus, 
the neutral zone situated between the masticatory and lining mucosa is not as highly 
keratinized as the masticatory mucosa, but is more keratinized than the lining 
mucosa. It is not as immovable as the masticatory mucosa, nor is it as movable 
and elastic as the lining mucosa. It cannot withstand pressure as well as the masti- 
catory mucosa, but it is not as vulnerable to pressure as the pure lining mucosa. 
Denture borders should therefore extend to cover this neutral zone, but no farther. 
This strip of mucosa is movable and soft only to the extent that it can adapt and 
mold itself against the denture borders and impart a border seal. It is not so resistant 
and elastic that it would tend to displace the denture. Our decisions on how far 
to extend the borders of dentures, or on how far to reduce them when they are 
over extended, are based on such knowledge. 

The postpalatal seal area is also a meeting place of the masticatory and lining 
mucosas. The neutral zone in this area may be extremely narrow, and it may be 
desirable to extend the denture border onto the pure lining mucosa for adequate 
retention. As a rule, however, the postpalatal seal should displace only the neutral 
zone between the hard and soft palate, because this strip of tissue is the only one 
that may be safely displaced and even here only within certain limitations. Over- 
extension, beyond the point of tolerance either horizontally or in depth, will cause 
a slitlike or irregular, pressured ulceration. 


ADJUSTMENT OF DENTURES FOR BORDER OVEREXTENSION 


Border reduction that is excessive because of the anxiety to provide relief 
from pain should be guarded against in denture adjustment, lest irreparable damage 
to the denture result. Underextension is an evil, not mitigated by the fact that 
the pain is gone at once. If a convex area of the denture border causes a 1 cm. long 
ulceration, the dentist should not reduce the border of the denture by that same 
amount. In reality, the original irritation is probably caused by the most convex, 
middle 3 mm. of the border (Fig. 8). Accordingly, the length of the denture border 
to be reduced should be 3 mm. and not the full length of 1 cm. The depth of relief 
should be as shallow as possible. Frequently 0.5 mm. of relief in depth is adequate 
if it is followed by a thorough polishing. The patient need not become completely 
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Fig. 8.—In instances of tissue irritation from overextension, only the most pronounced 
convex portion of the denture border should at first be reduced. Hasty relieving of the entire 
border which manifests vascularization may lead to excessive underextension (arrow). (From 
Landa, J. S.: Practical Full Denture Prosthesis, ed. 2, Brooklyn, 1954, Dental Items of Interest 


Publishing Co.) 


Fig. 9.—The arrows indicate several types of tissue irritation and ulceration: /, a slitlike 
ulceration just posterior to the junction of the hard and soft palate, 2, a slitlike ulceration 
in the lining mucosa lingual te the retromolar pad, 3, a small, round ulceration in the masticatory 
mucosa, 4, a longitudinal ulceration on the undersurface of the mucosa caused by a sharp 
mylohyoid ridge, and 5, an oval ulceration on the masticatory mucosa. (From Landa, J. S.: 
Practical Full Denture Prosthesis, ed. 2, Brooklyn, 1954, Dental Items of Interest Publishing Co.) 
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pain free while still in the dental chair; it is sufficient for him to state that the 
pain has been eased considerably. Within 1 to 3 days the ulcerated tissue should 
return to normal if the border has been adjusted properly. 

Two fissurelike ulcerations in the adjacent lining mucosa can be observed in 
instances of considerable overextension of the extreme distal end of the lingual 
border of the lower denture. These ulcerations are probably caused by tongue 
movements to the right and left side, and are usually found close and parallel or 
concentric to each other. Reduction of overextension of the lower border of the 
lingual flange of the lower denture in the molar region should be such that the 
border remains 2 mm. below the mylohyoid ridge. An ulcerated fissure in the region 
of the genioglossus muscle frequently caused by denture border overextension may 
not be due so much to border overextension in length as to displacement of the 
mucosa by this border at its inner or tissue surface. A rounding out (not shortening ) 
of the border at its tissue surface frequently permits the tissues to return to normal. 
If a certain irritated spot is suspected upon visual examination, a digital examination 
should follow for verification. A light contact of the index finger with the suspi- 
cious spot should elicit a quiver of the patient’s facial muscles. (Fig. 9.) 

Once it is established that the irritation has been caused by denture over- 
extension, a definite procedure is indicated. The denture spot corresponding to 
the irritation in the mouth is determined by careful examination of the denture 
and is marked on the denture border with an indelible pencil. The oral mucosa of 
the affected area is dried and the denture is replaced quickly with pressure. The 
dentist places the fingers of his left hand under the patient’s tongue when removing 
the denture to avoid the pencil mark smudged at or near the irritation. The opera- 
tion is repeated until the pencil mark falls upon the middle of the irritated area 
and then the denture border is reduced judiciously and polished highly. The 
same procedure is used for the buccal and labial borders of the maxillary and 
mandibular dentures. 

Adjustment of dentures is a very important step in denture service. It is work 
of precision and requires keen judgment and digital dexterity in its performance. 


SUMMARY 


The oral mucosa was described histologically and classified according to func- 
tion. Pathologic conditions induced by dentures were discussed. The method of 
adjustment of dentures was outlined and its importance emphasized. 
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FIXED PARTIAL DENTURES 


TREATMENT PLANNING FOR OCCLUSAL REHABILITATION 


Harry R. Sxurnik, D.D.S. 
Montreal, Quebec, Canada 


nics REHABILITATION is the general practice of biologic dentistry. This 
practice consists of those procedures which produce a state of oral health 
capable of perpetuation under functional stress. 

A treatment plan will be successful only after a complete diagnosis is estab- 
lished. A procedure that integrates diagnosis with treatment will be discussed. 


DIAGNOSIS 


An oral examination, a complete series of roentgenograms including bite-wings, 
study casts, and a medical history which includes an evaluation of psychogenic 
factors are indispensable aids for a competent diagnosis. 

Meticulous scrutiny of the oral tissues is of special importance. Aberrant mani- 
festations such as scarring, fistulas, or neoplasms, and deviations from normal 
gingival form, color, and pocket depth are important findings. Conditions of restora- 
tions, caries susceptibility, occlusal abnormalities, tooth malposition, and mobility 
are noted. All teeth are tested for vitality, and the results are recorded for future 
reference. 

Study casts are mounted in centric relation on an adjustable articulator to de- 
termine the maxillomandibular relationships. Pathologic interferences, especially 
those on the balancing side, are more discernible than by oral examination. Match- 
ing of pathologic wear facets is attempted.? 

Roentgenograms help in recognizing pathologic conditions which must be re- 
moved or restored to a state of health capable of supporting normal function. The 
conditions of the crowns, roots, and pulp of the teeth, the periodontal membrane, the 
lamina dura, and investing bone can be studied in greater detail. 

With a thorough medical history available, many unfortunate situations can 
be prevented. The history includes the patient’s age, occupation, and drug intake ; 
infomation concerning cardiovascular diseases, organic or endocrine dysfunction, 
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and pain in or around the face, head, and neck; and a history of neurosis or psy- 
chosis. Some information is obtained best through consultation with the patient’s 
physician. 

An evaluation of tensional and occupational habits? is made and brought to the 
patient’s attention. This may halt such a habit or pave the way for successful bio- 
mechanical treatment. 


INITIAL PERIODONTAL THERAPY 


Initial periodontal therapy is of a marginal nature and consists of a thorough 
scaling and/or curettage. This therapy is an important procedure for four reasons: 

1. The results may show that no further periodontal therapy is necessary, 
especially when local irritants have caused a hyperplastic response. 

2. The results may show that surgical and equilibrative procedures are neces- 
sary to fully eradicate any residual periodontal involvement. 

3. The dentist may exercise his judgment about the healing capacity of the 
patient. 

4. The removal of teeth is accomplished in a field débrided of local irritants. 
Postoperative healing is accelerated in this environment. 


SURGERY 


The attempt to retain teeth which are hopelessly involved periodontically or 
endodontically may prove unsuccessful and possibly result in attachment loss of ad- 
jacent teeth. Such involved teeth should be extracted. 

Malaligned teeth, unless they are key teeth by virtue of their location and at- 
tachment support, should be removed. Impacted teeth, especially those which show 
oral penetration and poor axial inclination or a lamina dura, should be removed 
also. 


PRELIMINARY OCCLUSAL EQUILIBRATION 


When no signs of occlusal trauma are discernible roentgenographically, no in- 
tervention is necessary, irrespective of the existing jaw relationships. If such signs 
are present, however, occlusal equilibration is necessary (Fig. 1). The maintenance 
of a negative occlusal sense is an important consideration during equilibrative 
procedures. 

In most mouths undergoing occlusal rehabilitation, many teeth show a fair 
degree of periodontal breakdown. The first step in occlusal equilibration is the 
judicious narrowing of the posterior teeth in a buccolingual direction. This decreases 
the range of functional lateral contacts and often reduces buccolingual stresses to 
within physiologic limits. Stress reduction is important especially when mobile teeth 
are being treated. 

The correction of the occlusal plane involves the elimination of gross dis- 
harmonies. Alteration of uneven marginal ridges, plunger-type cusps, and extruded 
and malpositioned teeth will reduce many traumatic interferences and allow 
smoother mandibular pathways. 
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Production of a favorable crown-to-root ratio is possible particularly on an- 
terior teeth. The degree of necessity is directly proportional to tooth mobility or 
other traumatic symptoms. The limits of grinding are esthetics and disocclusion in 
all but one of the functional positions and excursions. 

Some dentists believe that the only tooth contact of any significance occurs 
during centric occlusion and that balance in eccentric positions is not necessary.*"4 
No one, however, will question the importance of centric relation and centric oc- 
clusion. That both coincide is of paramount importance (Figs. 2, 3, and 4). The 
possibility of generating traumatic forces as a result of centric relation deflective 


occlusal contacts is generally accepted. 


Fig. 1.—The typical “hour glass” lesion in the periodontal membrane and supporting bone 
around the first bicuspid is due to occlusal traumatic forces. 


Fig. 2—The teeth are contacting in centric occlusion. 


OPERATIVE PROCEDURES 


Caries must be eradicated meticulously with restorations that incorporate bio- 
logic principles.’ Overbuilding occlusal surfaces may result in a convenience posi- 
tion with possible damage to the attachment apparatus of involved teeth.® Insuffi- 
cient tooth replacement may cause the identical sequelae as a result of the loss of 
centric occlusion holding points and possible interference in balancing side contacts 
due to cusp migrations. Disease and dysfunction of the temporomandibular joint are 


often encountered.*:8 
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ENDODONTIC TREATMENT 


Epstein® defines endodontics as “that brand of dental science devoted to the 
conservation of teeth by surgical and therapeutic means as required by the condi- 
tions of their pulps and associated tissues.” The proved techniques of pulpotomy, 


Fig. 3—Enormous traumatic lesions are present, especially around the lower left central and 
the upper right central incisors. The lower left central incisor has a mobility of 4 plus. 


Fig. 4.—As a result of multiple extractions and loss of the normal dental arch relationship, 
the first contact in centric relation is the lower left incisor. The next contact is the upper left 
lateral incisor, until the convenience position is reached. 


Fig. 5. Fig. 6. 


Fig. 5—The distobuccal root of a second molar with much of its investing bone gone had 


no attached gingivae on the root. 
Fig. 6.—Although there was no trifurcation involvement, amputation of the root was per- 


formed (after endodontic therapy) rather than mucogingival surgery in an attempt to obtain 
a gingival attachment. 
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pulpectomy, apical curettage, and root resection!!! conserve teeth whose treat- 
ment is based on a concise diagnosis. After periapical healing, the continuity of 
the periodontal membrane is assured.* These teeth may be used without apprehen- 
sion as abutments for. any rehabilitative procedure. 

Occasionally it is necessary to treat a healthy vital tooth endodontically because 
of poor alignment, insufficient crown bulk for retention, or loss of the attachment on 
one or more roots (molars) (Figs. 5, 6, and 7). 


Fig. 7.—A temporary acrylic resin fixed partial denture was constructed immediately after 
operation. The molar was treated anatomically as a bicuspid. After healing, further periodontal 
therapy was instituted prior to the construction of the permanent fixed partial denture. 


TEMPORARY SPLINTING 


Temporary splinting is an important adjunct to some forms of orthodontic and 
periodontic therapy during the rehabilitative procedure. (Fig. 8). In the former, a 
more conducive environment is produced for the reorganization and stabilization of 
the surrounding bone around moved teeth. Migration of moved teeth is prevented. 
In the latter, the splint provides the necessary rigidity, especially for mobile teeth, 
to maintain the organizing blood clot intact for optimum healing after surgery. 
Furthermore, occlusal stresses are shared with healthier teeth, and an environ- 
ment for the resolution of traumatic lesions is established. 

Many methods of splinting are available.'+°:1® Good results may be obtained 
for anterior teeth with wire and acrylic resin. The resin is painted on the wire to 
fix it, thus stabilizing the involved segment. Soldered orthodontic bands or acrylic 
resin-fixed splinting is best for posterior teeth. When permanent splinting is deemed 
a necessity, the resin splint is preferable. Biologic principles of form must be in- 
corporated in splint construction; otherwise treated marginal tissues may break 
down. 


FURTHER PERIODONTAL THERAPY 


Periodontal therapy should attain two objectives. The first is the eradication 
of pathologic lesions occurring in the marginal gingivae and attachment apparatus 
of the teeth. The second is the establishment of physiologic architectural relation- 
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ships. The elimination of the disease process does not necessarily establish lasting 
functional health, but correct architectural form is necessary. In reality, the two 
objectives of periodontal therapy are one. The procedures used to obtain both 
usually are performed simultaneously. 

The treatment of the marginal lesion should result, ideally, in no gingival 
crevice and in an accepted combined morphology of the tooth and gingivae. Therapy 
of the attachment apparatus should result in physiologic distribution of occlusal 
stresses, accompanied by healing of the traumatic lesions. 


Fig. 8—A, The full upper quadrant of teeth are prepared for splinting. B, The temporary 
acrylic resin fixed partial denture was constructed at the chair. C, The temporary fixed partial 
denture is cemented in the mouth. Three of the seven abutments had varying degrees of mobility. 
The splint offers pulp protection to prepared teeth, physiologic stress distribution through bal- 
anced occlusion, gingival protection as a result of biologic crown form, and necessary rigidity 
for the stabilization of the mobile teeth to promote healing of the traumatic lesions. 


The origin of the periodontal pocket should be established. Most dentists be- 
lieve that only marginal irritation, not traumatic occlusion, is responsible for pocket 
formation.!% 119 One thing is certain: no amount of occlusal equilibration or perio- 
dontal prosthesis is capable of eliminating a periodontal pocket. The techniques of 
scaling, curettage, gingivectomy, gingivoplasty,?° odontoplasty,?! osteoectomy,?”?3 
osteoplasty,2* and mucogingival surgery”® may be necessary for pocket elimination 
(Figs. 9, 10, 11, and 12). 
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Fig. 9. Fig. 10. 


Hig. 21. Fig. 12. 


Fig. 9.—A patient with chronic Vincent’s disease. 

Fig. 10.—The treatment included gingivectomy, gingivoplasty, and osteoplasty. Note the 
change in architectural form. 

Fig. 11—The marginal periodontitis was complicated by a complete loss of the attached 
gingiva. The first bicuspid is the abutment for a cantilever fixed partial denture. 

Fig. 12.—Mucogingival surgery was performed. Note the regeneration of a mucogingival 
line demarcating the unattached from the newly formed attached gingivae. The lateral incisor 
and the two biscupids were utilized for abutments to replace the missing cuspid. This stabilized 
the segment. 


Periodontal disease is caused primarily by local environmental factors. Systemic 
factors, however, do play a role and for a few patients the major role.?® The in- 
fluence of systemic factors is evident in mouths where local predisposing factors are 
not commensurate with the degree of periodontal involvement. 


ESTABLISHING THE CORRECT VERTICAL DIMENSION OF OCCLUSION 


A change in the vertical dimension of occlusion may be necessary occasionally 
because of advanced crippling or collapse of the dental apparatus. Any increase in 
an existing vertical dimension of occlusion must be made with extreme prudence. 
Any impingement upon the interocclusal space will result inevitably in failure.?* 
Landa denounces the use of the term “free-way space.” He maintains the term 
“interocclusal space” should be used.?* The “free-way space” is an abritrarily con- 
ceived 2 to 3 mm. space representing the average distance between the incisal edges 
of the upper and lower anterior teeth when the mandible is in the physiologic rest 
position. This position is an anatomic and functional entity differing greatly among 
individuals. The interocclusal space varies from 1.5 to 8 mm. An arbitrary average 
of 2 to 3 mm. cannot be used as a basis for restorative procedures. Some individuals 
require more and others less of this arbitrary space for optimum efficiency in masti- 
cation, speech, esthetics, and neuromuscular adaptation. 
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B. 


Fig. 13.—A and B, A dentition where restoration of the vertical dimension of occlusion was 
necessary. 


Fig. 14. Fig. 15. 


Fig. 16. Fig. 17. 


Fig. 14.—The temporary splints cover the patient’s teeth. Note the equal distribution of the 
restored dimension to both dental arches. 

Fig. 15.—The centric occlusion upon completion of the case as seen in Fig. 13. 

Fig. 16.—The right working tooth contacts of the patient as seen in Fig. 13. 

Fig. 17.—The left working tooth contacts of the patient as seen in Fig. 13. 
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The method of ascertaining physiologic rest position is relatively simple.?® 
An awareness of psychogenic manifestations, however, is important.%° 

The technique for restoring the vertical dimension of occlusion is accomplished 
by trial acrylic resin splints, one for each dental arch (Figs. 13, 14, 15, 16, and 
17). The splints must occlude correctly in centric relation. A trial period of 2 to 6 
months is usually necessary to elicit important information regarding tissue tol- 
erance, joint and functional accommodation, and esthetics of face form. 


MINOR ORTHODONTIC CORRECTIONS 


Teeth which present a deficient axial relationship to basal bone or poor contact 
relationships to adjacent teeth are often poor risks as abutments for occlusal 
rehabilitation. When mass anchorage is required for proper alignment of teeth, 
patients are treated best by an orthodontist. When a tipping movement is sufficient, 


Fig. 18. 


Fig. 19. 


Fig. 20. 


Fig. 18.—The upper dental arch requires a full splint because of the severity of the original 
periodontal condition. The arrangement of the anterior teeth makes abutment preparation im- 
possible without endangering the vitality of the teeth. : 

Fig. 19.—A modified Hawley appliance was used in conjunction with rubber dam elastics. 

Fig. 20.—The anterior teeth are in proper alignment for full dental arch splinting. 


however, malposed teeth often may be treated successfully by wire and silk liga- 
tures or by rubber dam elastics with or without some modification of the Hawley 
appliance (Figs. 18, 19, and 20) .31%? 

Sufficient space must be available or created for the moved tooth, and the 
forces which have caused the tooth to move into its present poor relationship must 
be eliminated. Detrimental habits must be eradicated or diminished. 


FURTHER OCCLUSAL EQUILIBRATION 


Complete occlusal equilibration of the natural or artifical teeth is accomplished 
before permanent prostheses are constructed. This results in a physiologic environ- 
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ment for the reception of any necessary prosthesis. Competent laboratory and 
clinical procedures produce a completed rehabilitation requiring, at most, simple 
spot grinding. 

The next step in occlusal equilibration is the establishment of an incisal guid- 
ance which is compatible with posterior cuspal inclines. The inclines must not intro- 
duce stresses exceeding physiologic tolerance. The best technique is to change the 
lingual inclination of upper anterior teeth from the point of contact in centric 
relation. In some instances this technique may have to be combined with others 
to produce the required relationships. 

The final consideration is the establishment of an acceptable excursive and posi- 
tional contact of related cusps during the limits of functional movements of the 
mandible. Simultaneous contact of all teeth in eccentric positions is rarely neces- 
sary. A group function is provided to physiologically distribute occlusal stresses 
in these excursions. 


PROSTHETIC CONSIDERATIONS 


The prime aim of a prosthesis is not the replacement of missing teeth. The most 
important function of a prosthetic restoration is the stabilization of the remaining 
teeth, especially the abutment teeth, against destructive forces.** 

Teeth tolerate intrusive forces best, because of the architectural arrangement 
of the periodontal fibers. Lateral stresses are tolerated least, especially when teeth 
have been involved periodontically. The stabilization of abutment teeth or, if neces- 
sary, of the complete dentition to enable them to withstand lateral stresses adequately 
is the major consideration in planning a prosthesis. 

The method used for attaching a prosthesis is probably the most important 
single factor affecting the prognosis of any rehabilitation. Three methods of at- 
tachment are available. These are removable clasp partial dentures, removable in- 
ternal precision attachment partial dentures, and fixed partial dentures. 

The removable clasp partial denture is the least desirable. Biologic stress dis- 
tribution is difficult and rarely obtained. When used, the one-piece, rigid casting is 
tolerated best. Bilateral distribution of functional stress is thus possible.34 The 
great fault of dentures with clasps is that it is virtually impossible to design all 
clasp arms in the same horizontal plane. As a result, buccolingual movement of abut- 
ment teeth always occurs upon insertion. Furthermore, tensional differences always 
exist when the denture is in place, since any combination of clasps must spring over 
tooth contours and engage undercut areas for retention. This places teeth under 
tension which the periodontal membrane must absorb, and the stresses often exceed 
physiologic limitation. Another detriment is the lack of a precise method of adjust- 
ment. Tightening a clasp often induces increased tension on the periodontal mem- 
brane due to disfiguration of the bracing and/or retentive portions of the clasp. 

When a removable partial denture is a necessity, the internal precision attach- 
ment partial denture is the most desirable. Difficulties encountered with clasp- 
retained dentures are surmounted. Since the center of rotation of a tooth carrying 
an attachment is much closer to the actual center, functional stress is resolved into a 
vertical intrusive force. Without circumferential pressure, supporting structures 
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are under stress only during function. The insertion and removal are limited to one 
exact path which places no stress on abutment teeth during these operations. 
Furthermore, the adjustment of a loose attachment is performed in a precise man- 
ner incapable of introducing occlusal or denture base distortion. 

The ideal tooth replacement is the fixed partial denture. A single abutment at 
either end of the edentulous space may not, however, be sufficient for buccolingual 
stability. Added splinted abutments may be necessary. If the available teeth on one 
side do not accomplish the required stability, then utilization of further abutments 
around the curvature or across the dental arch may be a necessity. When teeth are 
splinted, a multirooted unit is created which does not harm the stronger members.®® 
Such fixation allows for periodontal repair of injured teeth. There is no hard and 
fast rule governing the number of firm teeth necessary to stabilize mobile teeth. 
Many other principles of occlusion, as well as axial relationships, must be 


considered.?6.37,38 


Fig. 21. Fig. 22. 


Fig. 21—A mouth with advanced breakdown of the dental apparatus. 
Fig. 22.—Occlusal rehabilitation employing the treatment plan outlined was used. Each dental 
arch required complete permanent splinting. All of the phases of the treatment plan were 


employed. 


PLACEMENT OF RESTORATIONS 


The fixed part of the occlusal rehabilitation is inserted temporarily with an 
appropriate cement®® for a period of 1 to 2 years. This assures easy removal and 
clinical examination of questionable teeth. Removal of these teeth, if necessary, be- 
comes a simple procedure. 

After stabilization has occurred and a favorable response in the attachment 
apparatus has been established, permanent cementation may be undertaken. 


INSTRUCTIONS IN ORAL PHYSIOTHERAPY FOR HOME CARE 


The final phase of any occlusal rehabilitation is adequate instruction for home 
oral physiotherapy. The particular method of tooth brushing suitable for the 
patient should be demonstrated. Periodically the patient’s versatility in the proper 
handling of the brush and the rubber tip stimulator should be checked by the dentist 
to be certain that the patient has understood and applied the instructions. 
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SUMMARY 


A plan for treating both the incipient and the deeply involved debilitated den- 


titions has been presented. The use of biomechanical principles has been stressed 


(Figs. 21 and 22). 


The oral conditions and their degree of breakdown may warrant changes in 


chronologic order of the procedures. Some mouths may require different procedures 
at different times or a simultaneous integration of many procedures at the same 
time.*° 


I wish to express my sincere appreciation to Dr. H. H. Pearson of Montreal! jor his 


guidance in the organization of my material. 


REFERENCES 
1. Weinberg, L. A.: Diagnosis of Facets in Occlusal Equilibration, J.A.D.A. 52:26-35, 1956. 
2. Sorrin, S.: Relationship of Periodontia to Operative and Preventive Dentistry, New York 
J. Den. 23 398-402, 1953. 
3. Jankelson, B., Hoffman, G. M., and Hendron, J. A., Jr.: The Physiology of the Stomato- 
gnathic System, J.A.D.A. 46:375-386, 1953. 
4. Kurth, L. E.: Balanced Occlusion, J. Pros. Den. 4:150-167, 1954. 
5. Ivancie, G. P.: Interrelationship Between Restorative Dentistry and Periodontics, J. Pros. 
Den. 8:819-830, 1958. 
6. Levine, B. F., Jr.: Occlusion in General Dental Practice, J. Pros. Den. 7:650-656, 1957. 
7. Schuyler, C. H.: Factors of Occlusion Applicable to Restorative Dentistry, J. Pros. DEN. 
3:772-782, 1953. 
8. Schuyler, C. H.: Corrections of Occlusal Disharmonies of the Natural Dentition, New York 
J. Den., 13:445-462, 1947. 
9. Epstein, I. A.: Fundamentals of Endodontics, North-West Den. 31:121-133, 1952. 
10. Berk, ce : Maintaining Vitality of Injured Permanent Anterior Teeth, J.A.D.A. 49:391-401, 
954. 
11. Maxmen, H. A., and Phillips, W. A.: A Practical Root Resection Technique for Young 
Permanent Anterior Teeth, D. Digest 47:60, 1941. 
12. Sommer, Ralph F.: Recognition, Interpretation and Management of Periapical Bone Lesions 
in Dental Health Service, J.A.D.A., 25:595-600, 1938. 
13. Coolidge, E. D.: Clinical Pathology and Treatment of the Dental Pulp and Periodontal 
Tissues, ed. 2, Philadelphia, 1946, Lea & Febiger, p. 237. 
14. Fiaschetti, F. J.: Temporary Splinting in Periodontal Therapy, D. Digest 64:208-212, 1958. 
15. Talkov, Leo: The Copper-Band Splint, J. Pros. DEN. 6:245-251, 1956. 
16. — Temporary Acrylic Fixed Bridgework and Splints, J. Pros. Den. 2:693-702, 
17. Gottlieb, B., and Orban, B.: Tissue Changes in Experimental Traumatic Occlusion With 
Special Reference to Age and Constitution, J. D. Res. 2:505, 1931. 
18. Orban, B.: Tissue Changes in Traumatic Occlusion, J.A.D.A. 15:2090, 1928. 
19. Box, H. K.: Experimental Traumatogenic Occlusion in Sheep, Oral Health, 25:9, 1935. 
20. Goldman, H. M.: The Development of Physiologic Gingival Contours by Gingivoplasty, 
Oral Surg., Oral Med., & Oral Path. 3:879-888, 1950. 
#1. a  * Therapy of the Incipient Bifurcation Involvement, J. Periodont. 29:112- 
6, 1958. 
22. Schluger, S.: Osseous Resection—A Basic Principle in Periodontal Surgery, Oral Surg., 
Oral Med., & Oral Path. 2:316-325, 1949. 
23. Ochsenbein, C.: Osseous Resection in Periodontal Surgery, J. Periodont. 29:15-26, 1958. 
24. Friedman, N.: Periodontal Osseous Surgery, Osteoplasty and Osteoectomy, J. Periodont. 
26 :257-269, 1955. 
25. Goldman, H. M., Schluger, S., and Fox, L.: Periodontal Therapy, St. Louis, 1956, The C. V. 
Mosby Co., p. 307. 
26. Elfenbaum, Arthur: Alveolar Lamina Dura—Radiographic Interpretation, D. Radiog. & 
Photog. 31:21-29, 1958. 
27. Moulton, G. H.: Centric Occlusion and the Free-Way Space, J. Pros. Den. 7:209-215, 1957. 


Landa, J. S.: A Scientfic Approach to the Study of the Temporomandibular Joint and Its 
Relation to Occlusal Disharmonies, J. Pros. Den. 7:170-181, 1957. 

Keller, R. W.: Traumatic Occlusion: The General Practitioner’s Responsibility, D. Digest 
61 :496-501, 1955. 


; 
> 
E: 
3 
i 
28. 
29. 
4 


J. Pros. Den. 
1000 SKURNIK Nov.-Dec., 1959 


30. 


31. 
32. 


33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 


Moulton, R.: Psychologic Considerations in the Treatment of Occlusion, J. Pros. DEN. 
7:148-157, 1957. 

Hirschfeld, L.: The Use of Wire and Silk Ligatures, J.A.D.A. 41:647-656, 1950. 

Hirschfeld, L., and Jay, James: Minor Tooth Movements by Means of Rubber-Dam Elas- 
tics, J.A.D.A. 50:282-300, 1955. 

Schuyler, C. H.: The Partial Denture as a Means of Stabilizing Abutment Teeth, J.A.D.A. 
28 31121-1125, 1941. 

Weinberg, L. A.: Lateral Force in Relation to the Denture Base and Clasp Design, J. 
Pros. Den. 6:785-800, 1956. 

Cohn, L. A.: The Physiologic Basis for Tooth Fixation in Precision-Attached Partial Den- 
tures, J. Pros. DEN. 6:220-244, 1956. 

Weinberg, L. A.: Force Distribution in Splinted Anterior Teeth, Oral Surg., Oral Med., & 
Oral Path. 10:484-494, 1957. 

Weinberg, L. A.: Force Distribution in Splinted Posterior Teeth, Oral Surg., Oral Med., 
& Oral Path. 10:1268-1276, 1957. 

Weinberg, L. A.: Axial Inclination and Cuspal Articulation in Relation to Force Distribu- 
tion, J. Pros. Den. 7:804-813, 1957. 

Baraban, David J.: Cementation of Fixed Bridge Prosthesis With Zinc Oxide-Rosin- 
Eugenol Cements, J. Pros. DEN. 8:988-991, 1958. 

Cohn, L. A.: Integrating Treatment Procedures in Occluso-Rehabilitation, J. Pros. DEN. 
7:511-528, 1957. 


5757 DEcELLES AVE., SUITE 216 
MonTREAL, QUEBEC, CANADA 


j 
: 
a 


CONSERVATIVE OCCLUSAL REHABILITATION 


S. CuHar es Brecker, D.D.S. 
New York, N. Y. 


a CERTAIN basic limitations and orthodox procedures in the treat- 
ment of dysfunctioning occlusions contributes to major failures. Occlusions are 
like fingerprints ; no two are exactly alike. The occlusions of the teeth are established 
in functional harmony with the muscles, nerves, ligaments, and temporomandibular 
joints. The arrangement of the natural teeth may be prognathous, protrusive, or of 
different levels and yet be normal for the individual, because Nature is not concerned 
with symmetry. Nature creates a mouth primarily for function and as long as the 
occlusion functions satisfactorily, without pain or discomfort and without damage to 
the supporting structures, no change in the pattern of occlusion is necessary despite 
excessive vertical and horizontal overlaps or different waves and levels of occlusion. 

Disturbing a functioning occlusion by the wanton destruction of teeth for full 
coverage restorations, the indiscriminate splinting of teeth, and the “raising of a 
bite” under the guise of restoring an occlusion are serious errors in treatment. Re- 
construction is not necessary just because the occlusion present does not conform to 
a pattern accepted as ideal by the dentist. Uniformity of teeth, uniformity of occlusal 
carvings, and undeviating curves of occlusion do not exist. To change an occlusion 
so that these manifestations follow one particular pattern of contour and design 
does not always prove successful. As a result, man-made corrected occlusion is fre- 
quently incompatible with the patient’s manner of chewing, with his tolerance to any 
change, and with the osseous and neuromuscular asymmetries of the jaws and teeth. 

One individual does not react to dental treatment in exactly the same way as 
another. We should not, therefore, recommend for all patients one procedure for 
correcting dysfunctioning occlusions, derived solely from a pattern based on theo- 
retic philosophy. 


THE TEMPOROMANDIBULAR JOINT 


In occlusal rehabilitation, too much emphasis is placed upon the temporoman- 
dibular joints, the hinge-axis recording, and the articulator. The joints are not 
the predominate factor, and to say that they dictate the movements of the mandible 
is putting the cart before the horse. The temporomandibular joint is not precise 
like a door on a hinge or like a ball in a socket. The convexity of a ball conforms 
closely and uniformly to the concavity of the socket, whereas the odd-shaped condyle 
is incongruent with the fossa. The mandible is suspended in a hammock of muscles 
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and ligaments. The condyles are separated from the fossae by articular discs, 
cushioned and loosely sandwiched in between synovial membranes and fluid. The 
movements of the mandible are different in each individual. The movements are 
dictated and controlled by the nerve centers in the brain, by the musculature, and by 
the proprioceptors that yield reflex actions to determine the positions of the jaw. 


THE HINGE AXIS 


Orientation of the maxillary working cast to the articulator is a distinct ad- 
vantage in occlusal rehabilitation. Hundreds of articulators and face-bows are in 
use and there will be many more developed. 

An articulator is an instrument of personal preference to accomplish an end. 
It is not necessary or always possible to record minute, accurate measurements in 
locating the hinge axis of the mandible. The human jaw should not be considered 
a mechanical hinge, with geometric circular condyles revolving like balls in sockets 
around a hypothetical axis, in the skull of a metal robot. The mandible is unique in 
its individual movements and is capable of millions of movements that cannot be 
registered mathematically or transferred unerringly to a mechanical contrivance. I 
place no importance on the hinge-axis recording but, to quote Boucher,’ “. . . if its 
proper location and transfer helps those who emphasize its importance to provide 
better occlusion for their patients, it [the hinge-axis recording] is worth while.” 


BASIC REASONS FOR FAILURE IN OCCLUSAL REHABILITATION 


Unsuccessful results in occlusal rehabilitation have not been caused by the 
use of, or the failure to use, a specific instrument, a hinge-axis recording, or any other 
registration. Some occlusions are best left alone. Others should be treated conserva- 
tively, and some harmonious functional occlusions are duplicated best in oral recon- 
struction. The three main reasons for failures are (1) an increase in the vertical 
dimension of occlusion beyond the limits of the physiologic rest position, (2) the 
rehabilitation of an occlusion in a natural dentition following the concept of a non- 
physiologic, “balanced” occlusion, and (3) a disregard for, or the inability to recog- 
nize, the limitations in and around the mouth and of the materials used in restora- 
tions. Satisfactory results can be accomplished by utilizing simple and practical 
methods with consideration for these three basic factors. 


THE VERTICAL DIMENSION OF OCCLUSION 


Recording the vertical dimension of occlusion for restoring teeth of a natural 
dentition is different in many instances from recording that dimension for complete 
dentures. Many natural dentitions requiring rehabilitation possess a satisfactory, 
tolerant, and functional centric occlusion (Fig. 1). Centric occlusion is the most im- 
portant concern of occlusal rehabilitation ; there is no need to destroy that position 
and then resort to the arbitrary method employed for complete dentures to restore 
the relationship. Once the tolerated and correct vertical dimension of occlusion is lost 
or destroyed, it is almost impossible to record the correct one again. The sooner we 
separate the treatment of occlusion in dentitions from that used in complete dentures, 
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Fig. 1—It is not necessary to prepare all of the teeth in one jaw first and destroy the centric 
occlusion, then resort to methods employed for making complete dentures to restore that 


relationship. 


Fig. 2.—A, This occlusion was rehabilitated using the 2 to 3 mm. average interocclusal dis- 
tance. The patient suffered pain and discomfort. B and C, The height of the restorations was S< 
reduced until comfort and freedom from pain were achieved for the patient. The resultant inter- : 
occlusal distance was found to be approximately 6 mm. 
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the more conservative and the more successful will be the rehabilitation. When the 
occlusion is incorrect and damaging in complete dentures, the dentures can be re- 
made without discomfort and pain to the patient. When multiple and extensive 
fixed restorations are cemented permanently and the occlusion proves damaging, 
however, their removal and reconstruction are tedious, painful, and uncomfortable. 


The interocclusal distance of all patients is not the same. The 2 to 3 mm. 
measurement is a statistical average and cannot be used as the exact criterion, only 
as a starting point (Fig. 2). The patient’s speech, esthetic appearance, comfort, and 
tolerance limit determine just how much interocclusal clearance is necessary. Just 
because the patient’s interocclusal distance may be greater than 2 to 3 mm., this does 
not make it permissible to increase the vertical dimension of occlusion beyond the 
limits of that patient’s physiologic rest position. 

When there is a loss of vertical dimension of occlusion, however, we record the 
vertical dimension in the same manner as for complete dentures. The average 
measurement is used as a starting point only. Another factor must be considered 
when there is a decrease in the vertical dimension of occlusion because of excessive 
wear of the occlusal and incisal surfaces of the teeth. To restore the vertical di- 
mension for such patients by methods used only for complete dentures will not take 
into consideration the uncontrollable habit of bruxism. It is frequently necessary to 
construct a fixed or removable splint with the natural functional occlusal curves and 
with a slight increase in the vertical dimension of occlusion to ascertain how much 
of the lost dimension can be restored and tolerated. When the point of comfort is 
reached, the splint is set aside to be used as an occlusion rim after the teeth are 
prepared. 

In other occlusions, natural opposing teeth contribute to a satisfactory occlusal 
relationship. These occluding teeth can be used as guides or stops in maintaining the 
satisfactory occlusion while restorations are being made on the other teeth. 


THE OCCLUSAL CURVE 


The occlusal curve of a natural dentition does not always follow the average 
curvature described by von Spee, Monson, and others. The difference in the occlusal 
cant is caused by one of three factors: (1) the developmental arrangement of the 
natural teeth, normal for the individual, (2) the exfoliation or extrusion of teeth as a 
result of failure to replace missing opposing teeth, abnormal for the individual, or 
(3) the wearing down of the occlusal and incisal surfaces by bruxism which results 
in characteristic occlusal patterns and subsequent changes in the occlusal curvature, 
normal for the individual. 

A developmental curve in an occlusion requiring rehabilitation should not 
always be changed. The rehabilitation is more likely to be tolerated by the patient if 
the developmental occlusal curve is duplicated. When elongated teeth contribute to 
an abnormal curve, however, these teeth must be reduced or even removed, and the 
occlusion can be restored by following the principles of von Spee, Monson, or Hanau. 
The functional curve of occlusion created by wear is a topic of much discussion and 
indecision. 
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What is eaten and how it is eaten are the results of necessity and habit. Man’s 
occlusion is multifunctional because it manages all types of food. A change in oc- 
clusion occurs for some people as they approach middle age. This change is an indi- 
vidual manifestation which is pronounced in some patients, insignificant in others. 
The different relationship may be attributed to the wear of the occlusal and incisal 
surfaces brought about by bruxism or the abrasive action of the food. 

The factor of coarse, gritty foods plays a small part in creating flatter cusps 
and in changing the occlusal curvature ; the symptom of bruxism can be considered 
as a predominately abnormal phenomenon. The latter removes cuspal interferences 


Fig. 3—A and B, Wear caused by bruxism brings about an edge-to-edge occlusion and a 
change in the occlusal curvature in some patients. This occlusal curve should be duplicated in 
occlusal rehabilitation to prevent interference during bruxism. C, Removable partial dentures 
were abraded by bruxism to a tolerant, comfortable, functional occlusal curvature. 
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and brings about an edge-to-edge occlusion as well as a different occlusal curvature 
(Fig. 3). The curve is created by abnormal, excessive wear and often assumes a 
position contrary to the curves of von Spee or Monson. Function is not impaired, 
because low or even flat cusp teeth masticate food satisfactorily. The patient may not 


Fig. 4.—Balanced occlusion applies only to complete dentures and is considered necessary 
for denture stability. A, The working side, B, the balancing side, and C, the protrusive position 
with the incisal and occlusal areas in contact. 


be able to shred his food as well because of the lack of cusps (the sharp enamel rims 
of the facets accomplish the same result as cusps), but he is able to pulverize and 
triturate the bolus more efficiently. At the same time he is able to carry out the un- 


he en CONSERVATIVE OCCLUSAL REHABILITATION 1007 
controllable movements of bruxism without interference. This functional curve is 
sometimes characterized by comfort without damage to the supporting tissues, in 
that wear to the teeth is substituted for injury to the underlying bone. The muscles 
of mastication have guided the mandible by habit, not with a “balanced” but with 
a harmonious occlusion, in mulling and crushing the food. It would be inconvenient 
if the functional curve were changed. 

I have more faith in a natural functional curve for such a patient than in a theo- 
retic one, obtained arbitrarily and created with tripping cusps. When the occlusal 
curve of such a patient is changed according to the recommendations of von Spee 
or Monson, the powerful influence of the grinding habit is disregarded. The neuro- 
muscular system, with its habits and memories, frequently resists the new job when 
the functional curve is altered. The patient is prone to remark, “Doctor, it feels as 
though I’m chewing on pebbles.” Mouth rehabilitation changes the physical condi- 
tions but does not always succeed in changing the habits that previously produced 
comfort. New patterns of function have to be learned by patients and they may find 
it difficult.” 

I do not recommend that all functional curves be duplicated. But if the occlusal 
curve is not a factor in temporomandibular joint disturbances, if it contributes to a 
healthy periodontium, if it participates in a comfortable and functional occlusion, 
then it is advisable to duplicate that curve in occlusal rehabilitation. We are qualified 
to remedy, not create, occlusions. 


THE FALLACY OF A “BALANCED” OCCLUSION IN A NATURAL DENTITION 


In occlusion in modern man the teeth overlap. With some reservations, this can 
be considered the most natural type of articulation. This situation, along with the 
interrelating arrangement of the anterior teeth, limits lateral and protrusive ex- 
cursions when the teeth are in contact. I do not record protrusive and lateral move- 
ments when rehabilitating a dentition, because I am not concerned with balancing 
contacts. 

The most significant step in occlusal rehabilitation is producing a “balanced” 
occlusion. This is a hazardous recommendation because of the ambiguity of the 
term. According to the Glossary of Prosthodontic Terms,’ a balanced occlusion is 
“the simultaneous contacting of the upper and lower teeth on the right and left 
and in the anterior and posterior occlusal areas. This occlusion is developed to pre- 
vent a tipping or rotating of the denture bases in relation to the supporting struc- 
tures” (Fig. 4). The definition applies, however, only to complete dentures.* Are 
we to understand then that all mouths requiring occlusal rehabilitation should be 
so corrected as to be like complete dentures? In most natural dentitions that func- 
tion satisfactorily, there is no workiag-side, balancing-side arrangement of teeth 
(Fig. 5). 

Occlusion in a natural dentition should not be treated according to so-called 
balanced occlusion if contacting opposing teeth are in satisfactory centric occlusion 
despite the fact that anterior teeth in contact prevent lateral movement (Fig. 6). An 
occlusion that functions primarily in a vertical direction is a healthy occlusion. A 
natural dentition may intercuspate in gliding movements unilaterally, but neither 
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protrusive nor bilateral balance is required. A compatible distribution of stress on the 
working side is desirable, without the necessity of the teeth touching on the opposite 
side. When we speak of balanced occlusion in a natural dentition, we speak of a 
harmonious occlusal arrangement peculiar to one individual. We should not com- 
pare something that differs in each individual to a uniform, contacting arrangement 
of restored teeth. 

We should distinguish between interfering cusps and balancing contacts in all 
excursions. Not all deflective occlusal contacts interfere with occlusion. There is no 
need to reduce healthy, natural anterior teeth so that the patient can slide into a 
working-side, balancing-side arrangement (Fig. 7). The grinding of deflective oc- 
clusal contacts can become a continuing procedure, because it is easy to grind but 
difficult to know when to stop grinding. When a deflective contact does damage it is 
an interference, and all interferences must be removed judiciously. 


Fig. 5.—A, The teeth on the working side of a natural dentition are in contact. B, The teeth 
on the balancing side are not in contact. 
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Fig. 6.—Casts of a natural dentition of a 25-year-old patient. A, The centric occlusion, B, 
the protrusive occlusion with the posterior teeth not in contact, and C and D, the right and left 
balancing sides with the molar teeth not touching. 


Fig. 7—The canine tooth prevents lateral excursions with the teeth in contact. Reduction 
of the anterior teeth is not necessary to permit sliding into a working-side, balancing-side 
arrangement. Esthetics and the vitality of the anterior teeth would be jeopardized. 


There is no mathematical gadget which will select the angle of cusps indicated 
for an individual patient. A jaw that functions in a chopping, up-and-down motion 
requires restorations which are in harmony with these movements. Usually these 
teeth have deeper cuspal inclines, and the interdigitating cusps should be duplicated. 
To sacrifice these cusps by constructing flat occlusal planes so that the teeth can 
slide into lateral balance jeopardizes the vitality of the anterior teeth as well as the 
esthetics. Whenever I constructed restorations with deep cuspal inclines, however, 
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invariably I had to reduce them so that the patient could tolerate the rehabilitation. 
Restorations with low cuspal inclines and deep sluiceways on the occlusal surfaces 
have proved more successful than completely flat or “picture-book,” ideally con- 
structed cusps. 


TEN DIFFICULTIES IN OCCLUSAL REHABILITATION 


Before the dentist commits himself to altering an occlusion, he must be con- 
vinced that the conditions present do not prevent or limit that change. The conditions 
that make successful treatment difficult are (1) occlusion of different levels, (2) oc- 
clusion with an excessive vertical overlap, (3) occlusion with a horizontal overlap 
(overjet), (4) occlusion with a prognathous mandible, (5) occlusion with mobile 
teeth, (6) occlusion influenced by wear due to bruxism, (7) occlusion with an an- 
terior or posterior cross-bite, (8) occlusion with abnormal tongue and swallowing 
habits, (9) occlusion treated previously, and (10) abnormal but functional occlusion 
of convenience. 

Occlusion With Different Levels—An occlusion with different occlusal levels 
may be satisfactory (Fig. 8, 4). When these normal occlusions are altered the result 
may be a disaster because of the attempt to follow the pattern of uniform occlusal 
and compensating curves used in complete denture occlusion. Leveling the occlusal 
plane of the mandibular posterior teeth with that of the mandibular incisors can be 
accomplished only by increasing the vertical dimension of occlusion beyond the 
limits of tolerance. When such an occlusion requires restorations, the pattern of 
different levels should be duplicated. This normal occlusion type must not be con- 
fused with the abnormal type in which there are different levels created by extrusion 
of teeth, due to failure to replace missing opposing teeth. 

Occlusion With Excessive Vertical Overlap—rThe second type of occlusion 
which should not be altered is one with an excessive vertical overlap (Fig. 8, C). 
When such an occlusal relationship is due to developmental phenomena, correction 
can be accomplished only by increasing the vertical dimension of occlusion beyond 
the limits of the physiologic rest position. Sometimes a patient with such a marked 
overlap exposes a lot of gingival tissue when smiling. Such a patient thinks that 
occlusal rehabilitation will improve the condition and he will make unreasonable de- 
mands. When the overlap is excessive because of the loss of all posterior teeth in 
one or both jaws, some reduction of the overlap may be accomplished by restoring 
the lost vertical dimension. When the overlap in patients of middle age is aggravated 
by a pathologic periodontal condition or by missing or mobile teeth, conservative 
treatment is advisable. In most instances, however, rehabilitation procedures should 
retain the vertical overlap. 

Occlusion With Marked Horizontal Overlap—tThe third type of occlusion 
which is better left unchanged is one with an excessive horizontal overlap (overjet) 
(Fig. 8, D). Correction by rehabilitation is not indicated when there is a marked 
anteroposterior difference in anatomic size of the mandible and the maxillae. Ortho- 
dontic treatment rarely accomplishes an improvement, partciularly for patients of 
middle age. Here again the patient is concerned primarily with esthetics, the pro- 
truding maxillary teeth, and the retruding chin. Mouth rehabilitation procedures 
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by means of crowns and fixed partial dentures cannot “grow a chin,” and the patient 
should be so advised. To “reposition” the mandible by increasing the vertical di- 
mension of occlusion and to recommend that the patient project the mandible for- 
ward to assist in the so-called repositioning are primary reasons for failure. The 
comfortable vertical dimension of occlusion should be maintained, and the anterior 
occlusal relationship should be duplicated in the restorations. 


Fig. 8—Some occlusions that resist the usual corrections in occlusal rehabilitation. A, A type 
with the occluding surfaces at different levels. Leveling the mandibular posterior teeth with 
the incisors can be accomplished only by increasing the vertical dimension of occlusion beyond 
the limits of tolerance. In the rehabilitation of such a situation it is advisable to maintain these 
different levels. B, An occlusion with mobile teeth. C, An occlusion with a marked vertical overlap 
brought about by developmental phenomena should not be reduced by rehabilitative procedures. 
D, An occlusion with a marked horizontal overlap due to anteroposterior difference in anatomic 
size of the maxillae and the mandible. Repositioning the mandible by increasing the vertical 
dimension will only end in failure. EZ, an occlusion with a prognathous mandible. This true 
prognathous occlusion is one with a marked anteroposterior difference in the anatomic size of the 
jaws. The same relationship should be maintained in occlusal rehabilitation. F, An occlusion 
with a cross-bite. If the cross is a tooth-to-tooth relationship, it may be possible to make the 
correction with crowns. If the condition is an interarch relationship, correction by prostho- 
dontic means is contraindicated. 
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Occlusion With Abnormal Tongue and Swallowing Habits—An occlusion in- 
fluenced by abnormal tongue and swallowing habits may not be recognized by the 
dentist. An oversized, muscular tongue exerts a powerful force, usually against the 
anterior teeth. This abnormal pressure contributes to a fanning and subsequent sepa- 
ration of the anterior teeth. Sometimes the influences of the tongue and swallowing 
habits begin in childhood, and the forces affect the bone as well as the teeth. The un- 
esthetic change in the position of the teeth is gradual, and when the patient of middle 
age requests esthetic improvement the dentist should not commit himself about the 
success of the treatment. The dentist must scrutinize the study casts, the tongue, 
and the swallowing habits. Reducing the vestibule by bringing the anterior teeth 
back by orthodontic treatment will trap the tongue temporarily. Splinting the teeth 
together is of no advantage, and rehabilitation will fail because the powerful tongue 
will force the restored teeth, splint and all, out of the corrected alignment. Considera- 
tion must be given to a tongue that exerts such force and the patient must be advised 


of the limitations of the treatment. 


Fig. 9.—Roentgenograms of splinted restorations on mobile teeth. Note the unequal ratio 
between the clinical crown length and the root length. The patient should be forewarned that 
the period of usefulness of extensive restorations may be short. 
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Occlusion With a Prognathic Mandible—The fifth type of occlusion which 
should not be altered is the prognathous one. A true prognathism is one with marked 
anteroposterior difference in the size of the maxillae and the mandible (Fig. 8, E). | 
Maxillary restorations on the anterior teeth must be oversized in order to “jump” 
the anterior teeth after the vertical dimension of occlusion is increased. These pro- 
cedures seldom prove satisfactory. Facial expressions become less pleasant because 
the contour of the anterior teeth is increased by a labial tilt incongruous with the 
typical short upper lip. These contours are incompatible with the musculature, and 
grimaces result. The deflecting contours between the gingivae and the restored 
teeth are altered and food debris collects around the necks of the slanted teeth. When 
the occlusion is increased and the jaw performs lateral excursions, function is im- 
paired because of the drastic change in the patient’s manner of chewing. Any attempt 
at esthetic improvement usually does not succeed in pleasing these patients, because 
they want a reduction in the chin that cannot be accomplished by dental restorations. 

Occlusion With Mobile Teeth—The sixth type of occlusion which cannot be 
successfully rehabilitated is that with mobile teeth (Fig. 8, B). Correct periodontal 
treatment and fixation of slightly mobile teeth may be accomplished if the teeth 
have a chance to tighten. Splinting of these teeth, however, involves some difficulties. 
Sufficient tooth structure to accommodate the thickness of the metal plus the thick- 
ness of the veneer cannot be removed from thin anterior teeth. More often the origi- 
nal anatomy of the teeth cannot be duplicated because of the patient’s demand for 
esthetic improvement. Bulky restorations are the result. 

Building elaborate structures on poor foundations is an impractical undertaking 
(Fig. 9). The periodontist should be more conservative in his recommendations to 
splint teeth, particularly when the responsibility for the restorations rests upon an- 
other dentist. Most mobile teeth are not conducive to successful rehabilitation when 
bone loss is severe. The patient should be forewarned that the period of usefulness 
of extensive restorations may be short. 

Occlusion Influenced by Wear Due to Bruxism.—The seventh kind of occlusion 
that is difficult to rehabilitate is one aggravated by the habit of bruxism, which often 
is symptomatic of a psychologic syndrome. The removal of the symptom will not 
eliminate the cause; a new symptom, more severe in nature, will manifest itself 
elsewhere (Fig. 10). 

Habits of bruxism create certain characteristic patterns of wear. These patterns 
must be accommodated, and for some patients duplicated, in the restorations. The 
dentist must recognize the various types of wear patterns so that the restorations 
will be compatible with the abnormal mandibular movements. Patients who practice 
bruxism cannot tolerate a new occlusal relationship which does not take into con- 
sideration the uncontrollable habit that produces the wear pattern. 

The wear patterns cause facets with sharp enamel rims, ledges or grooves, or 
scissors-type, half-moon, V-shaped, or so-called uniform flat wear forms, or any 
combination of these. Occlusal rehabilitation will not cure the patient of bruxism, 
and splinting of teeth often aggravates the habit. 

Occlusion With a Cross-bite—lIt is impractical to change an occlusion with 
an anterior or posterior cross-bite (Fig. 8, E). The dentist must differentiate be- 
tween a cross-bite brought about by the relationship of the bones and a cross-bite 
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due only to the position of teeth. A crossed condition due to the arrangement of 
the teeth sometimes may be corrected and the teeth brought into proper alignment 
by incorporating full-coverage restcrations. Developmental asymmetries of the jaws, 
however, contribute to an interarch cross that should not be “corrected” with res- 
torations. Lateral excursions are usually impossible because of the locked occlusion. 
During the masticatory cycle the patient functions with a chopping, up-and-down 


Fig. 10.—An occlusion influenced by abrasion due to bruxism. A, B, and C, Study casts of a 
young patient with the habit of bruxism, before rehabilitation. D, E, and F, Study casts made 
several years after treatment. Failure to recognize the habit of bruxism resulted in rehabilitation 
failure. After a few years, pain developed in the temporomandibular joints. Because the occlusal 
surfaces of the posterior restorations were in hard-cast gold, the movements of bruxism could 
not be satisfied. The six upper anterior porcelain-jacket crowns, however, did wear down the 
incisal edges of the mandibular incisors. The shorter they became, the more the patient had to 
force his mandible out of centric relation to make contact and satisfy the uncontrollable habit. 
As a result, the strained abnormal movements performed by the ligaments and muscles became 
painful. 
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motion. The neuromuscular system becomes accustomed to this pattern of mandib- 
ular motion, and the introduction of a new occlusal relationship is difficult and some- 
times impossible. The cross relationship should be maintained when rehabilitating 
such a mouth. 

Occlusion Treated Previously.—The ninth type of occlusion which may cause 
difficulty is the one that has just been treated a short time previously. Tact and 
understanding in the management of this type of patient are of prime importance, 
particularly because the patient has lost faith in dentistry. That faith will not be 
restored by belittling the work of the previous dentist. It is a good policy to consult 
the other dentist about the future management of the patient. If the patient is not 
cooperative, the dentist should not become involved. The management of the 
previously treated patient depends upon many factors, and it is not practical to offer 
any concrete recommendations. Cooperation and understanding should be pre- 
requisites to retreating the patient. The treatment may never succeed and meet the 
demands of the patient. 

Occlusion of Convenience.—The tenth situation unfavorable to occlusal rehabili- 
tation is that of an abnormal occlusion of convenience. A patient may develop a con- 
venient, functional pattern of chewing because of insufficient teeth or because of pain 
or discomfort due to interfering tooth contacts. This pattern of chewing often results 
in an abnormal occlusal relationship. Certain teeth are forced out of alignment, spaces 
develop between the teeth, and chewing surfaces become worn. Nevertheless, the 
patient is comfortable despite the abnormal actions of the facial muscles that occur 
during mastication. The dentist is cautioned about rehabilitating a mouth where the 
teeth function “conveniently.” He may succeed in recreating a “correct” occlusal 
relationship, but such treatment does not always correct the habits of chewing and 
swallowing. Habits of long duration are not readily broken. A jutting chin, forced 
into that position by a functional habit, will often reassume its unsatisfactory posi- 
tion after the restorations are completed. Sometimes the habit will help fracture 
some restorations, force restored teeth out of alignment, or even loosen the restored 
teeth because they interfere with the comfort gained by the abnormal pattern of 
function. This risk should be explained to the patient before rehabilitation is 
started. 

There are other occlusions that may be included in the same category as those 
preceding. Limitations do not apply to the functional relationship alone. Esthetic 
improvement frequently determines whether the rehabilitation is successful or not. 
What can and what cannot be improved esthetically depends upon the materials 
used and the conditions in and around the mouth. Recognition of the difficulties and 
explanation of them to the patient often prevent misunderstandings. 


SUMMARY 


Mathematics, engineering principles, precision, and uniformity of procedures 
must not dictate the physiology of occlusion. Failures in occlusal rehabilitation do 
not result from the use of, or the failure to use, a particular brand of instrument, a 
hinge-axis recording, or any other registration. Rather, they result from three basic 
errors. Unsuccessful results are often caused by increasing the vertical dimension of 
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occlusion beyond the limits of the physiologic rest position, by disregarding the limi- 
tations in and around the mouth, and by rehabilitating natural dentitions in every 
case along the lines and principles recommended for complete denture construction. 
A “balanced” occlusion in a natural dentition is a fallacy. 

It is important to duplicate the functional curve of occlusion in patients who 
have the habit of bruxism. Ten unfavorable types of occlusion and their management 
should be understood by the dentist so that he will recognize the limitations of 
treatment and thereby avoid difficulty. 
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CONSERVATION OF THE DENTAL PULP—CAVITY PREPARATION 


SumTER S. Arnim, B.A., D.D.S., Pxu.D.* 


The University of Texas, Dental Branch, Houston, Texas 


1. PURPOSE Of this article is to explain how basic principles can be used with 
new techniques and modern materials to provide better service for the patient. 
Basic principles are rules which guide the dentist when he operates. G. V. Black’s 
A Work on Operative Dentistry! provides systematic techniques based upon careful 
study of fundamental principles. The anatomic uniformity of teeth and of carious 
lesions aided further simplification and systemization of Black’s restorative pro- 
cedures. These mechanistic advances, with their resultant conformity of instruction 
and practice, produced an “ideal cavity” concept that simplified teaching and acqui- 
sition of technical skill. This has not been without some cael however, 
especially for the patient. 


Black” observed the tendencies toward oversimplification, standardization, and 
mechanization. He wrote, “In later years conditions have arisen which tend to mar 
the progress of the more scientific phases of thought in dentistry by diverting 
thought to the mechanical. . . . The result is that the more fundamental subjects 
are unable to command proper consideration and the mechanical parts are too 
often not well done. For this reason development in the scientific field is lagging 
behind.” These words are as true today as when first written 50 years ago. The 
“ideal cavity preparations” which were classified, standardized, and systematized in 
the days of gold foil, amalgam, and foot engines are relatively unchanged in spite 
of the fact that dental materials and instruments have improved continuously. This 
situation creates a need for further study. The time has come when treatinent for 
dental patients should be designed in accordance with basic principles of surgical 
procedures applied to the dental tissues, physical characteristics of modern materials 
and instruments, and the patient’s need for dental health service. It is the aim of this 
article to discuss these requirements and to suggest how the dentist may use current 
biomechanical concepts and techniques to the advantage of all concerned. a3 


Presented as a part of the Forum on Conservation of the Dental Pulp, annual session of the 
American Dental Association, Dallas, Texas, Nov. 11, 1958. 
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WHAT ARE BASIC PRINCIPLES? 


Basic principles are the subject matter of basic sciences. They provide the 
framework on which clinical judgment is built. Analysis of patients’ problems and 
application of basic principles to their solution are evidence of sound clinical judg- 
ment. Modification of ideal cavity preparations within the governing laws of funda- 
mental principles is not a breach of faith with the time-honored system of Black, 
but an extension of his doctrines. Cavity preparations ideal in 1905 are not neces- 
sarily ideal in 1959. Black? said, ““. . . every case must be treated on its own account, 
and demands consideration as to what the future may be. . . . It is only in recent 
years that we have known the cause of caries of the teeth; and therefore it is only 
now, we might almost say, that we are beginning to be able to apply effectively this 
knowledge to the prevention of recurrence of caries about our fillings. It is through 
this line of study and practice that the best progress of the immediate future is 
promised.” It is evident from this statement that modification as dictated by biologic 
principles, mechanical factors, and sound clinical judgment is in accordance with his 
teachings. Unfortunately this aspect of operative dentistry does not lend itself readily 
to standardization or conformity. There are, nevertheless, certain guiding elements 
that are helpful.* 


FACTORS GOVERNING CAVITY PREPARATION 


The chief factors’ that should be recognized, recorded, analyzed, interpreted, 
and considered in order to formulate a plan of surgical procedure for restoring teeth 
are (1) the patient, (2) the carious lesion, (3) the pulp, (4) the periodontium, (5) 
susceptibility of patient, tooth, and individual tooth surfaces to dental caries, (6) 
prevention of new carious lesions, (7) anatomy of enamel, dentin, and pulp cham- 
ber, (8) methods for excising tooth substance, and (9) materials used for restora- 
tion. All items listed require special, reflective consideration every time a patient is 
treated. Variations in any one may necessitate extensive modification of conven- 
tional, ideal cavity preparations. 


FURTHER EXTENSION FOR PREVENTION 


The operative dentist of today is confronted frequently with children and young 
adults whose teeth are almost wholly destroyed by dental caries. It is within this 
general area of practice, namely, treatment for patients with many carious lesions, 
that a combination of modern techniques and materials with modification of tradi- 
tional operative procedures finds its most useful application.&! 

Modifications of Cavity Preparation.—Black’s cavity preparations were tailored 
for gold foil or amalgam. These materials depend upon friction with parallel or 
undercut dentinal walls for their retentive stability and resistance to masticatory 
stress. When cast-gold inlays were inaugurated, they were fitted into cavity 
preparations patterned after the types used for foil and amalgam. In a few years, 
however, modifications were devised for gold castings which conserved tooth sub- 
stance and guarded pulp health. The slice preparations of Willett'®1* for deciduous 
teeth and those of Gillett!* for the adult dentition are examples of this conservative 
tendency. Bronner’s!®-*? modifications of cavity design for foil and cast gold were 


j 
4 


bis a CONSERVATION OF DENTAL PULP—CAVITY PREPARATION 1019 
also in accordance with sound fundamental principles and a conservative attitude. 
Boisson?? showed why minimal excision of dentin was desirable and advocated the 
use of iridioplatinum staples for retention of castings. Kallenbach,?* Campbell,”® and 
Wylie* also contributed information which clearly indicated the need for changes in 
traditional cavity designs. Each of the foregoing authors made a substantial con- 
tribution to Black’s! concepts of extension for prevention. These new systems, de- 
vised as scientific knowledge grew, were based upon studies of caries incidence, tooth 
anatomy, physiology, pathology, and biomechanics. 

Modifications of Casting Placement.—The improvement of physical properties 
of gold for casting created a new way to conserve tooth substance. Restorative ma- 
terials were used to strengthen the diseased tooth by placing the cast restoration 
around, rather than in, dentin. This development is exemplified today in veneers, 
overlays, onlays, three-quarter crowns, and other castings that attain the qualities 
of retention and resistance by encircling and resting upon tooth substance rather 
than by being anchored deeply within it. 


Fig. 1—A schematic representation of the uniformity of dentin thickness between the 
dentinoenamel junction and the pulp chamber. The basic principle depicted suggests that depth 
of cavity preparations be measured from the dentinoenamel junction and that this anatomic 
landmark be used as a guide whenever dentin is excised. 


NEW METHODS FOR EXCISION OF TOOTH SUBSTANCE 


Since the foregoing studies became a part of dental science, two major develop- 
ments have taken place in dental teaching and practice. The first is the almost 
universal use of local anesthetics with vasoconstrictors during cavity preparation. 
This procedure, with its acknowledged hazards,?**! is a boon beyond price for 
both dentist and patient when it is really needed. The second is the advent of new 
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Fig. 2.—Dimensions of permanent maxillary lateral incisor (scale drawings— x 5). D, distal, 
LA, labial, Li, lingual, M, mesial. Numerals within teeth are the least distances ever found; 
numerals outside teeth are average distances for all teeth measured. I, Labial aspect, JA, 
Horizontal section through contact area; JJ, Mesiodistoaxial section, JJA, Horizontal section, 
tip of pulp horn; III, Mesial aspect, IJIA, Horizontal section, level of approximal cervical line; 
IV, Labiolinguoaxial section, IVA, Horizontal section, level of labial cervical line, 


techniques for rapid excision of tooth substance. The modern dentist can avail 
himself of these advantages, to the eventual welfare of his patient, if he will plan 
his operation within the broad framework of biomechanical principles. 

Dentin Volume—Dentinoenamel Junction—There is a limited amount of 
dentin available for safe cutting in any tooth. As dentin is deposited rhythmically??:** 
there is a relatively constant amount around the pulp of each tooth. This biologic 
law has led to studies of dentin volume in relation to cavity preparation.**®® Fig. 
1 illustrates the regularity of dentin volume and the limitations of depth of cut 
as a means of retention of restorative materials. The anatomic factors seen in 
Fig. 2 reveal the manner in which measurements are made from the dentinoenamel 
junction to the pulp. The dentinoenamel junction is a stable guideline from which 
the dentist can measure the depth of the preparation. 

Fig. 3 shows how a safety zone®* can be formulated for groups of teeth and 
systematizes this basic knowledge for all teeth. A safety zone is established with a 
dentin thickness of 0.5 mm. as an insulating barrier around the pulp chamber. The 
least amount of dentin measured in any tooth is used for this purpose. The data 
summarized in Fig. 3 are compiled from measurements made on hundreds of teeth 
of each type. Cavities prepared within the limits of the safety zones seldom cause 
pulp injury. By using the dentinoenamel junction as a guide to depth of cut, it is 
easy for the dentist to avoid the pulp. 
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Volume of dentin is important because one cannot cut dentin without cutting 
thousands of living cells of the dental pulp. Each odontoblast has a process extending 
from the cell through a tubule to the dentinoenamel junction. Excision with small 
burs of a minimal amount of dentin unaffected by the carious process produces little 
surgical trauma. Cutting in the carious or underlying sclerosed zone causes no pain 
and no serious pulp damage if little heat is produced.*® This biologic principle is 
illustrated in Fig. 4. 


Thermal Trauma.—Disadvantages of current techniques using large burs and 
stones at high speeds are partially offset by water-air coolants*!*? or by air- 
abrasive*® or ultrasonic** instruments. One may seriously question whether in- 
creased speeds justify the added hazards introduced into operative procedures.*® 
Coolants (water, water-air mixture, air) do not always prevent heat production 
and pulp damage during cavity preparations.*® There is only one sure way for a 
dentist to measure the traumatic effect of his technique and that is to cut into 
cavities in some of his patients’ teeth without using local anesthetic. 

Huet**-48 pointed out in 1913 that it is necessary to know the sizes of rotating 
cutting instruments, as well as motor speeds, in order to compare the rates of. 
travel of effective abrasive particles or blades in terms of linear feet per minute. 
Unless these data are given, the dentist has no precise knowledge of the conditions 
under which an experiment was performed, and he cannot reach a rational decision 
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Fig. 3.—Safety zones. The depth to which dentin may be excised safely, measured from 
the dentinoenamel junction pulpally, is indicated in millimeters by the numerals within the 
circles. If the depth of a cavity preparation does not exceed the figure within the circle, there 
will always be at least 0.5 mm. of dentin between the cavity floor and pulpal wall. There is an 
exception to this rule on the lingual surface of the maxillary lateral incisor where as little as 
0.8 mm. dentin has been found between the tip of the pulp horn and the dentinoename!l junction. 
The figures are based on the least amount of dentin ever found, not on the average. 
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concerning the validity of the results. Henschel* states, “. . . instrument surface 
speed of 5,000 feet per minute or more is required in vitro for maximum cutting 
efficiency. To reach this, a three-fourths inch disc must attain nearly 30,000 rpm. 
and a one-sixteenth inch diameter bur or stone about 300,000 rpm.” 

Huet’s** research demonstrated the value of three important principles. The 
first was that different speeds are advisable for dentin than for enamel. The second 
was that reactions of patients operated upon without an anesthetic guided the 
dentist in improving his surgical skill. The third was that short periods of inter- 
mittent grinding minimize excessive heat production. Huet found that burring with 
a pressure of 500 Gm. for two-fifths of a second and resting for three-fifths did not 
hurt his patients. All these observations support the concept that operations causing 
no pain to the nonanesthetized patient seldom, if ever, result in serious trauma to 
the dental pulp. 

Clinical Test for Pulpal Trauma.—Pulpal tissue is traumatized if its tempera- 
ture is raised as much as 10°F. It may be seriously damaged with further in- 
creases” ; consequently, the operative dentist needs a delicate, accurate scientific 
instrument with which he can measure traumatogenic qualities of his own surgical 
techniques, thermal and otherwise. There is no scientific apparatus or laboratory 
experiment as good for this purpose as a nonanesthetized patient. Potentiometers, 
oscilloscopes, microscopes, or anesthetized monkeys cannot tell the dentist that the 
tooth hurts because it is hot. Patients can and will do so when a nonanesthetized liv- 
ing tooth is drilled on too long or with too much pressure. It is recommended that 
every dentist prepare a few cavities each day without anesthetic in order to develop 
safer, gentler, and quieter drilling techniques. 


FUNDAMENTAL BIOMECHANICAL CONCEPTS AND MODERN 
TECHNIQUES APPLIED CLINICALLY 


In the foregoing discussion the point has been made that certain modifications 
of the ideal cavity concept and of the techniques for its preparation are desirable. 
A specific example will be given now to show how the dentist may plan and perform 
an operation using both basic principles and modern techniques. The biochemical 
concepts used as guides to correct surgical techniques are logical derivations of the 
best thought of the past, coupled with the improvements available in the methods 
and materials of today. 

The Patient—The dental-health needs of the patient are the chief concern of 
the dentist. “Every case must be treated on its own account. .. .”’* The patient 
in the following discussion was a young lady, 24 years of age, in excellent general 
health, prettier than average, who had a high incidence of active carious lesions 
and well-established gingivitis of several years’ duration. Although she brushed 
her teeth regularly and followed directions given by her dentist, she was aware that 
the cavities in her teeth were continuing to increase in size and number and noticed 
that her gums were tender. She wanted something done for cavities in the upper 
left lateral incisor as soon as possible because they were unattractive. 

The Carious Lesions.—The mesial carious lesion, as revealed roentgenograph- 
ically and by transillumination, extended labiolingually from the middle through 
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the lingual third of the proximal surface. Incisogingivally, the lesion occupied the 
area from just below the contact zone in the middle third to the actual contact 
area in the incisal third. It spread 1 to 2 mm. in all directions along the dentino- 
enamel junction and penetrated along the dentinal tubules about two-thirds of the 
distance to the dental pulp. The distal lesion was a little higher on the tooth and 
slightly smaller. 


Fig. 4.—A, Schematic drawing showing that drilling in carious or underlying sclerotic 
dentin causes no pulpal response, while excision of unaffected dentin may cause pain. B, Clinical 
application of principle depicted in Fig. 4, A. When Class V cavity preparations are excised within 
the sclerotic zone, painful responses are minimized. Excision beyond the sclerosed area leads to 
increase in painful responses. 


The Pulp.—The dental pulp responded to heat, cold, and electrical tests. The 
tooth color was good and there was no evidence of hypersensitivity. Roentgen- 
ographically, no evidence of change in pulp form or density was observed. 
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Fig. 5.—Lateral incisors with silicate restorations chosen as typical examples of routine 
operations in dental schools and private practice. The second and third rows show the teeth 
sectioned through the restorations and contact zones. Dentin is stained with acid fuchsin. The 
apical portion is in the top row and the incisal tip in the bottom row. Note that carious lesions 
or restorations are found on all approximal surfaces. 


The Periodontium.—The periodontal tissues revealed no evidence of change 
roentgenographically, and the tooth was not mobile. The gingiva was slightly 
reddened, flabby, and ulcerated. The gingival crest was 2 mm. incisal to the cervical 
line and almost reached the contact zones on the approximal surfaces. 

Susceptibility of Tooth Surfaces to Dental Caries——When the microorganisms 
were stained on the tooth surfaces with basic fuchsin disclosing solution,®® their 
distribution and volume, revealed by the dye, demonstrated a need for effective, 
personal oral hygiene. The disclosing solution showed the chief cause of the high 
incidence of lesions throughout the mouth to be associated with the bacteria. 

Prevention of New Carious Lesions.—The self-cleansing surfaces at the line 


angles were free of microbial material or signs of carious demineralization. This 


suggested that labial extension of the restorations could be held to a minimum. 

Anatomy.—The tooth was tapering in form and in proper position in the 
dental arch. It was slightly smaller than the average and thin labiolingually in the 
incisal two-thirds. These conditions posed a serious problem because this is one 
tooth that has very little dentin (Fig. 3). In addition, the lingual tip of the pulpal 
horn may be unusually close to the dentinoenamel junction (Fig. 2). 

Methods for Excision of Tooth Substance——Current methods for excision 
using high-speed instruments, water sprays, and diamond points significantly reduce 
the time required for cavity preparation. This is an important consideration to the 
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Fig. 6.—Lateral incisors with gold-foil restorations chosen as representative examples of 
routine operations in private practice and dental schools. Foil restorations varied greatly in size. 
The teeth are sectioned through the foil and the contact zone. The incisal tip is in the middle 
row. Note that only two teeth have approximal surfaces unaffected by dental caries. Dentin 
is stained with acid fuchsin. 


patient, as well as to the dentist. These instruments are too big, however, to pre- 
pare a cavity safely within the scanty dentin of this particular tooth. They are ideal 
for preparing the tooth for a three-quarter crown. The choice of instruments used 
and the techniques of excision, therefore, depend partly on the restorative material 
employed. 

Restorative Material—The choice of restoration for the lateral incisor of the 
patient was relatively simple. A silicate restoration was undesirable because of the 
depth of the lesion mesially, the lack of favorable physical properties of the mate- 
rial, and the known injurious effects of silicate on the dental pulp.5®5* Also, retention 
for silicate must be within dentin. Even though a preparation is held within the 
boundaries of the carious lesion, enamel is usually undermined and the restoration 
does not add to the final strength of remaining tooth substance. With passage of 
time, silicate will wash out and discolor along the margin. An acrylic-resin restora- 
tion was not recommended for similar reasons. 

A series of teeth containing silicate fillings made by reputable dentists under 
routine practice conditions is shown in Fig. 5. These teeth were selected as repre- 
sentative of thousands that have been dissected as shown and examined. Each served 
satisfactorily for several years. The transverse sections show undermined enamel, 
excessive excision of dentin, and pulp exposure. There are wide differences between 
doctrine and practice. 
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A gold-foil or gold inlay was even more undesirable than silicate for the pa- 
tient in this discussion. The many problems associated with such restorations are 
revealed in Figs. 6 and 7. The examples were chosen from a large number of speci- 
mens. They are typical samples and give a good idea of the paradoxical disparity be- 
tween theory and practice. 


Fig. 7.—Incisors restored with gold inlays chosen as representative examples of routine 
operations in private practice and in dental schools. The teeth are sectioned through the 
restoration and contact zones and the dentin is stained with acid fuchsin. The incisal tips are 
in the bottom row. 


The anatomic characteristics of the lateral incisor with the presence of lesions 
on mesial and distal surfaces suggest an encircling design with extracoronal reten- 
tion for the restoration, rather than the deep, radical excisions required for silicate, 
foil, or inlay. The three-quarter crown best fits the fundamental biologic factors 
under consideration, as well as the use of modern techniques and materials. It has 
been generally accepted as the restoration of choice when an abutment is needed 
for a bridge. It is even more satisfactory as a unit restoration. It strengthens the 
tooth with minimal excision of healthy dentin and enamel. Little, if any, gold need 
show on the labial surface when the impression is withdrawn linguoincisally and 
an excellent esthetic result may be obtained. 

Fig. 8 shows teeth with this type of restoration. The conservation of pulpal 
tissue and surrounding dentin is well illustrated. The restorations served satis- 
factorily for many years. Those illustrated were chosen as characteristic from a 
large collection. Their quality indicates the ease with which a casting of this type 
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can be placed, and study of the extracted teeth reveals how well they last. Since 
all the examples had cavity preparations that allowed withdrawal of the impression 
in an incisal direction only, more gold shows on the labial surface than is necessary. 

Fig. 9 shows an extracted upper lateral incisor treated in accordance with 
fundamental principles and modern techniques applicable in the case under con- 
sideration. The picture is intended to serve as an example of the type of treatment 
recommended for the patient. It was illuminated from behind so that the restoration 
can be seen. With modern impression materials, cutting instruments, and casting 
gold, this operation is easy to perform in the dentist’s office. It provides an improve- 
ment in the quality of professional service as well as in the efficiency of the 
operator. 

Further Extension for Prevention—Regardless of the type of restoration 
the patient and dentist choose for this tooth, her dental health problem will not 
be solved until she is taught how to prevent and control dental caries and perio- 
dontal disease. Steady increases in the incidence of dental caries and periodontal 
disease are the order of the day. Unless the dentist recognizes his obligation to 
teach the patient effective, personal oral hygiene, his finest restorations will soon 
be worthless. Techniques for this purpose are described in other publications.1+-1555 


Fig. 8.—Incisors restored with three-quarter crowns chosen as representative examples of 
routine operations in private practice and in dental schools. The teeth are sectioned through 
the restoration and contact zones and the dentin is stained with acid fuchsin. The incisal tips 
are in the middle row. Note that the pulp chambers are filled with secondary dentin when the 
deep carious lesions were filled with cement bases. This is also true of the second tooth from 
the left where a pin was inadvertently placed near the pulp. 


J. Pros. Den. 
1028 ARNIM Nov.-Dec., 1959 


FAILURES TO ACCOMPLISH PULP CONSERVATION 


The thoughts concerning operative procedures expressed in this article were 
long in coming. The reader may ask why modification of the ideal cavity prepara- 
tion is ever necessary; he “never had a failure.” His viewpoint is understandable. 
The pulp may not die until many years after an operation has been performed. 
Patients may go elsewhere, as they often do. Seldom a week passes, however, with- 
out one or more coming to the attention of our Department of Pathology. Three 
of these cases are illustrated in Figs. 10, 11, and 12. 


Fig. 9.—A roentgenogram, a photograph, and sections of an extracted carious lateral incisor 
restored with a three-quarter crown. The preparation was designed to allow withdrawal of the 
impression linguoincisally, thereby conserving the esthetic qualities of the labial surface. This 
tooth is shown as an example of recommended procedure. Note the deepest carious lesion is 
partly filled with a cement base. 


The first terminated 5 years after the lateral incisor had been prepared for and 
filled with silicate, with a local anesthetic but no insulating base used in the prepara- 
tion (Fig. 10). This patient also lost four other teeth, none with pulp exposure, but 
all at varying intervals from the time they were operated upon. It is thought that 
they are good examples of anachoretic pulpitis®®*:°* following surgical trauma, created 
by injudicious use of anesthetic, deep excision of living dentin, excessive heat during 
cavity preparation, injurious drugs, and irritating restorative materials. 
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The second mishap occurred in the mouth of a young surgical resident. An 
inlay was made for his upper left first molar. Five months later he developed 
a streptococcal sore throat and was hospitalized. Positive blood cultures of Strepto- 
coccus hemolyticus were obtained. He was treated with penicillin and recovered in 
a few days, but one week later he had a headache on the left side that localized 
with swelling at the apex of the lingual root of the upper first molar. A fistula 
appeared at this site within a week and a needle inserted into the opening penetrated 
readily to the apex (Fig. 11, B). 

The inlay had been worn by the patient for 5 months before symptoms of pulp 
damage arose. When the cavity was prepared, the tooth was anesthetized at each 
appointment. Six appointments were required. All excision of tooth substance was 


Fig. 10.—A patient with cellulitis of the face and pulpitis in the maxillary lateral incisor 5 
years following restoration with silicate cement. No pulp exposure was found in the extracted 
tooth but the restorations were within 0.5 mm. of the pulp chamber. The pulp was necrotic, 


done under a stream of water. Phenol was used to wipe the cavity each time a 
temporary stopping was placed. Appointments were at weekly intervals. Just before 
the inlay was seated, the cavity was phenolized and flooded with silver nitrate, 
which was then precipitated with eugenol. Oxyphosphate of zinc cement was used 
to seat the inlay. The patient had a severe throbbing toothache that gradually sub- 
sided through the night. The tooth remained excessively sensitive to heat and cold 
for months. 

The pulp responded to heat, cold, and electrical tests just prior to extraction, 
5 months and 2 weeks after the inlay was cemented in the tooth. The tooth (Fig. 
11, A) was cracked open and the inlay removed. It weighed 50 grains. There was 


3 
| 
| 


J. Pros. Den. 
1030 ARNIM Nov.-Dec., 1959 


Fig. 11.—A, Split tooth showing the cavity preparation within 0.5 mm. of the pulpal horn. 
The dentin is stained with silver nitrate applied during operation. B, A roentgenogram of a 
tooth with a needle in a fistula from the lingual root. C, A photomicrograph of pulp from 
the lingual root, Tissue is avascular and cloudy, and a few mononuclear leukocytes are present. 
D, A photomicrograph of fibrosed and diffusely calcified pulpal tissue from the apical tip of the 
lingual root. Note the scarcity of cellular elements and relative avascularity of tissue. 
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no evidence of pulp exposure. The cavity preparation was 0.5 mm. from the dental 
pulp at the closest point. The pulp tissue was soft, cloudy, and easily torn except 
in the lingual root where it was dense, opaque, white, and hard. Microscopic exam- 
ination revealed cloudy swelling, necrosis, and polymorphonuclear exudation in the 
coronal portion. The apical part in the lingual root (Fig. 11, C and D) was fibrosed, 
diffusely calcified, and avascular. Because no pulp exposure was found, this appears 
to be another case of anachoretic pulpitis. 

A young lady provided data for a third case. A Class III, gold-foil restoration 
was placed in the upper lateral incisor. A local anesthetic was used, separation was 
obtained, too much dentin was excised, the pulp gradually died, and a fistula formed 
within a period of 3 years and 4 months following the operation (Figs. 124, 12B, 
and 12, C). Had this tooth been treated in accordance with biomechanical principles 
the operation would have been successful. Fig. 12, D is made from serial sections 
through the three-quarter crown seen in Fig. 9 and from the sectioned foil shown 
in Figs. 124, 12B, and 12, C. The biomechanical advantages of modern techniques 
and materials are shown. The three-quarter crown conserves and strengthens tooth 
substance while providing pulp protection. 


Fig. 12A.—A lateral incisor which had been restored with gold foil 3 years previously, with 
a fistula over the apex. 


DISCUSSION 


Failures —The failures described in the preceding paragraphs are typical. If 
one can judge by the number on file in the pathology laboratory, they must be oc- 
curring by thousands throughout the nation. Those chosen came from the east, 
midwest, and southwest areas. From study of the cases on file, the factors which 
most often lead to pulp death can be listed under the following general headings: 
(1) unplanned, hasty, injudicious excision of living dentin, (2) thermal changes 
(heat and cold) affecting dental pulps during and after operation, (3) drugs—anes- 
thetics and sterilizing agents, and (4) restorative materials—silicate cement, copper 
cement, and gold foil. 

The customary practice of using local anesthetic for cavity preparation on all 
patients contributes, more than any other single factor, to a careless disregard of 
basic principles. The gold-foil operation described above was performed in practice 
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for a state board examination. Since the pathologic changes in the dental pulp were 
not manifested during the examination, the student passed with an excellent grade. 
Errors in clinical judgment of this kind are common wherever Class III gold foils 
are required for student graduation and licensure. They are not always an indica- 
tion of lack of surgical skill on the part of an operator or lack of professional judg- 
ment on the part of the examiner, but the eventual misfortunes are direct evidence 
of a thoughtless disregard, by all concerned, for basic principles. 


Fig. 12B.—Roentgenograms of the tooth before and after the operation. 


As one sees many cases similar to that just described and realizes that most of 
these operations are performed on patients in order to evaluate digital skills, he 
wonders if a cavity preparation in a nonanesthetized vital tooth might not be a better 
test of the operator’s professional abilities. If an anesthetic must be used, would not 
the choice of a tooth with maximal dentin volume reflect a better understanding of 
fundamental principles? Then, most important of all, is not any test of professional 
prowess which includes an operation that is not in complete accordance with the 
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patient’s general welfare an obvious manifestation of the examiner’s disregard of 
the basic principles Black” valued so highly ? 

Because so few students develop the necessary surgical skills for successful 
manipulation of this material in the crowded curriculum of dental education today, 
would it not be an improvement to teach this discipline at the postgraduate and 
study club level? How many more incisor teeth must be sacrificed on the altar of 
gold foil and digital skill before all state board examiners discontinue the Class III 
requirement ? 


Fig. 12.—C, The extracted tooth and sections cut at the levels indicated. D, Comparable 
sections from a lateral incisor restored with a three-quarter crown. 


Recommended Procedures.—lf it is necessary to perform these operations in 
incisor teeth, the dentist should apply his basic knowledge by choosing a thick, ovoid 
tooth which is securely embedded in the jaw and has a single, tiny lesion located 
as far gingivally as can be found. The operation should be performed without local 
anesthetic, and extension for retention and prevention should be precise and limited. 

Teeth operated upon skillfully are usually painless during and after cavity 
preparation. Prior to the advent of local anesthetics, dentists won their reputations 
as excellent operators with their ability to prepare cavities with little or no pain. 
Evidence that these skills are not wholly lost and that they are practical with modern 
instruments and techniques is presented by Herzberg.®®' He describes patient re- 
actions while he prepared 2,352 cavities without local anesthetic. 
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The skillful surgeon plans his operation with great care, he analyzes all possi- 
bilities carefully using basic principles for guidance, then he performs the operation 
to the best of his ability and to the best advantage for his patient. It is recommended 
that the conscientious dentist seriously concerned with pulp conservation plan each 
operation carefully and prepare some cavities without anesthetic each day. In addi- 
tion, he should evaluate the results of his operative procedures by splitting, section- 
ing, and studying previously filled teeth whenever this is feasible. Interesting 
teeth should be placed in 10 per cent formalin and sent to an oral pathologist for 
consultation. 


SUMMARY 


The thoughts in this article may be summarized by stating that patients with 
dental caries are afflicted by a serious ailment. Their teeth are diseased and have 
carious lesions within them. When a carious lesion is excised, living tissues are cut. 
Excision of viable dentin is excision of extended living pulp. In order to treat pa- 
tients with diseased teeth successfully, sound clinical judgment is required in addi- 
tion to surgical skill. Sound clinical judgment dictates a sensible combination of old 
and new therapeutic practices for the patient’s benefit. The dentist wants each pa- 
tient to have the best treatment he can provide. The patient receives such treatment 
when the operation is carefully planned and executed within the broad framework of 
basic biomechanical principles from which all successful therapy derives. An opera- 
tion so planned and conducted conserves the dental pulp, promotes patient wel- 
fare, and enhances the dentist’s professional reputation. 


Grateful acknowledgment is made to Dean Wendell D. Postle, to Professors Hoyt Sherman 
and Dorothy Permar, and to others at The Ohio State University, College of Dentistry, for as- 
sistance in collection, preparation, and illustration of part of the material presented in this 
article. 
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TECHNICAL PROCEDURE OF PRECISION CASTING 


Takao FusayamMa, D.D.S., D.M.Sc. 
Tokyo Medical and Dental University, Tokyo, Japan 


| ieee GOVERNING PRECISION CASTINGS were investigated and reported pre- 
viously.? A’ clinical procedure for precision castings has been developed from 
the data obtained, and the important points of this system will be discussed. 


DIMENSIONAL CHANGES OF CASTINGS 


Although an investment having a 2.0 per cent (0.2 per cent setting and 1.8 
per cent thermal) expansion has been experimentally developed,? the expansion 
of most present-day, commercially available cristobalite investments* is about 
1.6 per cent in the technique eliminating hygroscopic effect. With such an invest- 
ment expansion, a comparatively great expansion of indirect models is desired to 
compensate for casting shrinkage of gold alloy to fit external inlays.” 

Complex or external inlays should be made by indirect method, while simple 
or internal inlays can be made by either direct or indirect method. The net di- 
mensional changes, in per cent, of casting restorations are shown in Table I. Most 
of the factors of dimensional change recorded in this table were determined in the 
previously reported works.1:* The net changes of the three techniques to be de- 
scribed lie in the ranges of desired change with a constant investing material and 
technique regardless of the possible variation of room temperature from 10° to 


35° to 95" F.). 


ALGINATE INDIRECT TECHNIQUE 


The most economical, simple, and accurate indirect method is the alginate in- 
direct technique. The following six factors for obtaining accurate die surfaces are 
important particularly for this alginate technique : 

1. A selected impression material should be used, since the surface accuracy 
of models is remarkably different with various brands of alginate.* 

2. The alginate impression material should be spatulated thoroughly in the 
limited time of one minute. 

3. A fixation of impressions in a 1.0 to 2.0 per cent ZnSO, solution for 30 
seconds is adequate for all alginate impression materials tested.* This is essential 
even if the manufacturer does not recommend fixing.* 

Received for publication Nov. 17, 1958; revised by the author July 18, 1959. 


*Examples: Ransom & Randolph’s Cristo-Pak, Kerr’s cristobalite investment, Shofu’s cristo- 
balite investment, etc. 
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TABLE I. CALCULATION OF DIMENSIONAL CHANGES OF CASTING RESTORATIONS (%) 


TYPES OF RESTORATIONS EXTERNAL INLAYS | INTERNAL INLAYS 
TECHNIQUE FOR MAKING ALGINATE-HYDROCAL DIRECT FROM ALGINATE-HYDROCAL 
WAX PATTERNS INDIRECT MOUTH INDIRECT 
Expansion of working dies A +0.5 ae +0.3 
Wax change in mold B 0 —0.2 —0.2 
Wax change after removal C 0 0~—-0.5 0 
Total investment expansion D +1.6 +1.6 +1.6 
Casting shrinkage E —1.9~2.0 —2.1 —2.1 
Net change A+ B+C+D-+E=F +0.1~0.2 |. ~0.4 
| 
Range of desired change +0.1~0.5 —0.3~1.2 —0.3~1.2 
ae 

A: Working dies made pouring Plastone (Hydrocal) in Technicol (alginate) impressions. 

B: Wax shrinkage from mold wall. 

C: Cooling shrinkage of wax from mouth to room temperature (10°~35°C). 

D: Shofu cristobalite investment used with dry asbestos lining covered with petroleum jelly. 

E: Casting shrinkage of medium or hard inlay gold alloy. 


4. Before the cast is poured, the excess fixing solution should be removed from 
the impression, leaving a film of solution on the impression surfaces.* A light shake 
of the impression is adequate for this purpose. 

5. A Hydrocal-type of stone should be used, because Densite-type stones pro- 
duce rough die surfaces in alginate impressions.? A nearly pure Hydrocal produces 
better surfaces in alginate impressions than a Hydrocal containing more chemicals 
for the control of setting expansion. 

6. The stone cast should not be taken out of the impression for at least one 
hour after pouring. Earlier removal produces a rough and soft die surface.* 

Using these precautions, we obtained excellent die surfaces by pouring Plas- 
tone* in Technicol* impressions. These materials reproduce a fine line up to 10y 
in tests (this accuracy is equal to that with rubber-base impressions). 

The distortion of alginate impressions manipulated correctly is smaller than 
that of rubber-base impressions when made at mouth temperature and poured at 
room temperature.® To obtain indirect models having minimal distortion and ade- 
quate expansion, the following six precautions are essential with alginate 
impressions : 

1. The handle of the partial impression tray should be loose. With a tight 
tray handle, movement of the lips will distort the setting impression. 

2. All object teeth should be completely covered by tray walls, to prevent 
the unsupported portion of the elastic impression from becoming distorted. 

3. An elastic resistance should not be felt when the impression is placed in 
the mouth since the elastic compression of setting colloid produces serious stress. 
Alginate should be mixed with ice water in hot weather to lengthen the gelation 
time.® 7.8 


*Hydrocal, The G. C. Company of Japan. 
+An irreversible hydrocolloid, The G. C. Company. 
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4. Remove the impression by a single, sudden motion 2 minutes after the 
apparent set.®7 

5. The impression should be fixed immediately after removal and the stone 
mixed during the fixation for 30 seconds, to minimize the interval between re- 
moval and pouring.®:® 

6. A Hydrocal of high expansion should be used® and the impression poured 
upon a vibrator set at a mild rate.? 

For purposes of simplification I devised a syringe, a tray, and an articulator 
for use with the alginate indirect technique to make inlays, crowns, and fixed partial 
dentures (Fig. 1).® 

To save time, a paraffin-wax interocclusal record is made while the gingival 
margin is displaced by a cotton thread containing ZnCl, crystals. Then, an alginate 
impression is made of the prepared teeth with the use of the syringe and the tray. 
Thus, only two impressions are needed throughout the whole procedure, even for 
fixed partial dentures. 


Fig. 1—The armamentarium used for the alginate indirect impression technique: A, the 
syringe; B, the tray; and C, the articulator (From Fusayama: J.A.D.A. 54:74, 1957.) 


The mixing of the artificial stone is started immediately after the alginate im- 
pression is removed from the mouth and immersed in a fixing solution. The stone 
mix is poured in the alginate impression, and the larger part of the articulator 
is placed upon the stone (Fig. 2). Thereby, the cast is mounted on the articulator 
one minute after removal of the impression from the mouth. 

The paraffin interocclusal record is fixed upon the cast of the prepared teeth 
(Fig. 3), and another mix of stone is poured. Then the smaller part of the ar- 
ticulator is placed in position and attached to the stone. The entire working cast 
is completed with two mixes of stone. 

An inlay, crown, or fixed partial denture can be completed on this working 
cast by a one-piece casting (Fig. 4). 


PRESS-MOLDING OF WAX PATTERNS 


Softened wax should be press-molded, and the use of molten wax should be 
minimal. A stainless-steel, ready-made matrix is used in the mouth for press-mold- 
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ing of the wax pattern, and a celluloid strip is used on the die as a matrix. Regular 
inlay wax is used in the direct method, while baseplate paraffin wax (hard) is pre- 
ferred on indirect models except in very warm weather. 

- The press-molding of wax on a full crown preparation is facilitated greatly 
by the use of a copper band and a clip or holder (Fig. 5). A thin copper band of 
0.1 mm. thickness is cut into a strip, annealed, and bent into a loop. The band sur- 
rounds the preparation with a space of approximately 1.0 mm. all around it. Both 
ends of the band are held together by the holder, and petroleum jelly or cocoa butter 
is coated inside the loop. A piece of paraffin wax is softened, filled in the loop, and 
pressed upon the preparation with a finger (Fig. 6). 


Fig. 2. 


Fig. 3. 


Fig. 4. 


Fig. 2.—The articulator is placed directly upon the stone mix in the alginate impression. 


(From Fusayama: J.A.D.A. 54:75, 1957.) 
Fig. 3.—The wax interocclusal record is placed upon the cast, and stone is poured into it. 


(From Fusayama: J.A.D.A. 54:76, 1957.) 
Fig. 4.—A one-piece cast fixed partial denture is completed on an alginate-Hydrocal indirect 


cast. 
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Fig. 5.—Equipment for press-molding a crown wax pattern. The clip (a) is altered in shape 
(b) and used as a band holder (c). A recently devised, ready-made band holder (f) is more con- 
venient. A thin copper band of 0.1 mm. thickness is cut into a strip (d) from a copper sheet (e). 


Fig. 6. 


Fig. 7. 


i Fig. 6.—Press-molding of a crown wax pattern on an indirect die. 
t Fig. 7—Trimming of a press-molded crown wax pattern. a, The copper band is removed, B, 
exposing the wax. c, The wax is carved. 
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After cooling thoroughly, the band is removed. The press-molded wax left 
on the preparation is carved into an anatomic and functional form (Fig. 7). 

A one-piece cast fixed partial denture is waxed as seen in Fig. 8. Both abut- 
ment wax patterns are prepared by the press-molding method. They are removed 
once to insure removability and placed back in position. 

The occlusal surface of the pontic is carved using a ready-made acrylic resin 
tooth or a regular inlay wax. It is reduced to a thickness of approximately 1.0 mm. 
to save gold. 

A wax reinforcing bar is laid between both abutments and is held a slight dis- 
tance from the ridge by means of small wax ties. The ties are removed after the 
bar connecting the two abutment patterns is secured. Finally, the occlusal portion 
is connected in position, and the one-piece cast wax pattern is completed. Two 
or three wax sprues are attached and connected at the top. 


waxing of abutment patterns occlusal pattern of dumy 


© 


upper lower J d 
sections of L 


wax bar laid on sleepers 


connecting bar to abutments completing a wax pattern 


Fig. 8.—The steps in waxing a one-piece cast fixed partial denture. 


By using the one-piece cast technique, a fixed partial denture can be made 
with more accuracy than by using the usual soldering technique. Dimentionally 
perfect fixed partial dentures are difficult to achieve by the soldering technique, be- 
cause of the disharmony between the thermal expansions of metal and the soldering 
investment. The time required to make the one-piece casting is also much less 
than that for the soldering method. A one-piece cast fixed partial denture has no 
weak point such as the solder joint. 


CASTING RINGS AND LINING 


Casting rings of four different sizes were designed (Fig. 9, a). The size of 
rings is indicated in Table II. Rings A, B, C, and D are used respectively for small 
inlays, large inlays or crowns, 3 to 4 tooth fixed partial dentures, and 4 to 7 tooth 
fixed partial dentures. Ring B is the most popular size in the United States. The 
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capacities of the four rings are in the proportion 1 :2:4:8, and thus the proportioning 
of investment and water is accomplished with simplicity and accuracy by using a 
plastic measuring scoop (Fig. 9, b) and a plastic measuring cylinder (Fig. 9, c). 
These plastic measures were made originally for measuring the alginate and water ; 
however, they are adequate for proportioning the refractory investment* and water, 
since the rings were designed for this purpose. The lowest of the three original 


Fig. 9.—a, Four standardized casting rings and the measurement of investment and water 
for them. Rings A, B, C, and D are used for inlays, crowns, small fixed partial dentures, and 
large fixed partial dentures. b, One scoop of investment weights 18 Gm. c, The whole cylinder 
is 50 ml; lines are cut for 4%, %, 4%, and \%. 


lines was cut to indicate the amount of water to mix with alginate for a 4 jaw size 
impression. It also indicates the amount of water to mix with the investment for 
ring B, with a water/powder ratio of 0.35. A new 1% line for ring A should be cut 
half the height of the 4 line. 

The metal rings are lined with a soft dry asbestos ribbon to secure the de- 
sirable investment expansion. The asbestos ribbon (Fig. 10) is 0.4 mm. thick and 
soft enough even in its dry state. The absolute amount of investment expansion 


*Shofu cristobalite, 1.6 per cent total expansion (0.3 per cent setting and 1.3 per cent 
thermal). 
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varies, depending on the size of the rings, and so different thicknesses of asbestos 
are needed for the various ring diameters. The desired lining thickness is shown 
in the lower part of Table II, and the length of the asbestos ribbon necessary to 
produce the desired lining thickness in respective rings is shown in parentheses. 
When Ransom & Randolph’s experimental investment of 2.0 per cent total expan- 
sion is used, one thickness of the asbestos ribbon should be added to each lining. 


Fig. 10.—Shofu asbestos ribbon, which is soft in its dry state. 


The following procedure is used for lining rings with dry asbestos. The as- 
bestos ribbon is cut in a length specified in Table II. For ring A, the width of 
ribbon is reduced by 5 mm.; for ring D, the width is doubled by connecting two 
original ribbons with a vinyl cement. Then the ribbon is folded into a thickness 
specified and ready for use (Fig. 11, a). 

The folded ribbon is bent into heart form and inserted in a ring (Fig. 11, D). 
The meeting of two ribbon ends (Fig. 11, c) is pressed against ring wall (Fig. 
11, d), and thus the retention in the ring is obtained. The ring is tapped on a flat 
surface to cause the ribbon to go to one end of the ring (Fig. 11, e). Then the 


TABLE IJ. Size or Four CastinG RINGS, THICKNESS OF LINING, AND PROPORTIONING OF INVESTMENT MIx 


PROPORTIONING OF SHOFU LINING WITH SHOFU 
CASTING RINGS CRISTOBALITE INVESTMENT ASBESTOS RIBBON 
INDICATION AND WATER 
SYMBOL (USED FOR) 
DIAMETER | HEIGHT LENGTH | WIDTH 
(MM.) (MM.) POWDER WATER THICKNESS (CM.) (MM.) 
Ring A 24 30 Small inlay 1 scoop | 1 measure | 3 thicknesses 21 25 
(18 Gm.) | (6.25 ¢.c.) = 1,2 mm. 
Ring B 30 38 Crown 2 scoops | 14 measure | 4 thicknesses 35 30 
(36 Gm.) | (12.5 ¢.c.) = 1.6 mm. 
Ring C 40 40 Small bridge | 4 scoops | 44 measure | 5 thicknesses 60 30 
(72 Gm.) | (25 cc.) = 2.0 mm. 
Ring D 40 80 Long bridge | 8 scoops | 1 measure 5 thicknesses 60 60 
(144Gm.)| (50 ¢.c.) = 2.0 mm. 
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ribbon is thoroughly covered by a coating of petroleum jelly or cocoa butter to 
prevent any water absorption from the investment mix (Fig. 11, f). The wax 
patterns and casting rings are now ready for investing (Fig. 11, g). 


Fig. 11.—Procedure of lining the casting rings with dry asbestos ribbon. a, The ribbon is 
cut and folded in a specified length, width, and thickness. b, It is bent in the form of a heart 
and inserted in a ring. c, The meeting of two ribbon ends. d, The ends are pressed against ring 
wall. e, The ring is tapped on the bench top. f, The dry asbestos lining is coated with petroleum 
jelly. g, The patterns and rings are ready for investing. 


The crucible former is made of chromium-plated brass or of rubber. It was 
designed for use in combination with the afore-mentioned rings for investing wax 
patterns, except for fixed partial denture patterns (Fig. 12). This crucible former 
contains a hole with an undercut. The hole is filled with a soft wax into which a 
sprue wire is inserted at the correct height. The hole is 6 mm. in diameter so that 
several sprue wires with small inlay patterns can be invested and cast at one 
time, 
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Design of Crucible Former 


Fig. 12.—A single crucible former is used for different size rings. 


Fig. 13.—Procedure of the insert-investing technique. a, The pattern is washed with alcohol. 
b, A thin film of refractory investment mix is painted carefully on the pattern surface. c, The 
investment mix is poured into the ring. d, The pattern is covered with a 2.0 to 3.0 mm. thickness 
of investment mix. e, The pattern is forced gently into the investment mix in the ring. f, A 
fixed partial denture pattern with wax sprue is also invested in the same way. g, The investing 


is completed. h, The crucibles are made. 
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Such a combination of specified casting rings, crucible former, investment 
measures, and lining materials contributes to a simplification of clinical procedures 
and insures constant, accurate results. 


INVESTING PROCEDURE 


Some vacuum investing machines produce smooth castings; however, an in- 
vesting technique which eliminates any bubbles or pinholes, without a vacuum 
machine, has been developed. 


por former wax sprue —> cut after set 
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ring 


smail inlay one piece cast bridge 
Section of Wax Patterns Invested in Rings 


Fig. 14.—A schematic drawing showing the location of wax patterns and asbestos linings in 
invested rings. 


Fig. 15. Fig. 16. 


Fig. 15.—A fixed partial denture casting placed on an indirect model. 
Fig. 16.—A completed fixed partial denture in the mouth. 


The wax pattern is washed with a camel’s-hair brush dipped in alcohol or 
soap solution, to remove any oily substance from the pattern surface (Fig. 13, a). 
The refractory investment is mixed in the specified proportion. The surface of the 
wax pattern is coated carefully with a thin film of investment mix to prevent air 
bubbles from forming. If the film is not thin enough that the wax color is visible, 
the elimination of air bubbles cannot be checked. A thick film should be blown off 
(Fig. 13, 

The refractory mix is poured first into a ring placed on a wooden plate (Fig. 
13,c). The rest of it is applied to the wax pattern covering it with a 2.0 to 3.0 mm. 


: 
aK | asbestos || 
NAS 
; \ lining —} 
ring |} investm. | ff 
wooden 
e 
‘ 
. 


. . Pros. Den. 
1048 FUSAYAMA uote 1959 


thickness (Fig. 13, d). The crucible former with the pattern attached is inverted, 
and the pattern is forced gently into the investment-filled ring with a slight up-and- 
down movement (Fig. 13, e) until the crucible former and the ring are in con- 
‘tact. A one-piece cast fixed partial denture pattern is invested following the same 
procedure, except that no crucible former is used (Fig. 13, f). 

After the investment sets (Fig. 13, g), the wooden plate is removed, and a 
crucible is formed by removing the crucible former or by reducing the amount of 
investment on the ring top (Fig. 13, h). The sections of an inlay pattern and a 
fixed partial denture pattern invested in rings are seen in Fig. 14. The completed 
molds should be preheated to 700° C. (1300° F.) before casting. 

Precision castings of desired dimensional change, minimal distortion, and 
smooth excellent surface can be produced with no difficulty by this investing tech- 
nique. No complicated apparatus is needed. Fig. 15 is a three-tooth bridge on the 
working model. Fig. 16 is a four-tooth bridge set in the mouth. 


SUMMARY 


A clinical procedure for making precision casting restorations has been de- 
scribed. The procedure follows the conditions specified in previous experimental 
research. Consistent success has been obtained by this technique, with minimal 


amounts of time, labor, and materials. 


The author wishes to thank Dr. R. Higaki, Dean, Dental School, Tokyo Medical and 
Dental University, for reviewing this paper, and Major R. H. Crimmel, U. S. Army, for his 
help on the English translation. 
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IMPLANT DENTURES 


EQUILIBRIUM WITH SUBPERIOSTEAL COMPLETE 
DENTURE IMPLANTS* 


FraANcois ACKERMANN, D.M., D.D.M., M.I.D.C.** 
Geneva, Switzerland 


i. =e TOOTH ROOTS may be considered as pillars embedded in bone, which 
possesses variable degrees of resistance. The resistance of the bone must be 
able to neutralize the occlusal pressure distributed through the roots if general 
equilibrium is to be maintained. 

The abutment posts serve as the pillars for the support of implant dentures. 
Therefore, several fundamental factors are involved, and the equilibrium is modified. 


SUBSTRUCTURE 


Framework of the Substructure ——The pillars are strengthened by a meshwork 
or framework which connects with the bony support and transmits occlusal pres- 
sures to the bone (Fig. 1). The framework must be thin so that it will occupy little 
space between the bone and mucoperiosteum. . 

The amount of perforation of the framework is important. The more the frame- 
work is perforated, the more its surface support is diminished and the greater is 
the risk of not neutralizing the occlusal pressure, which then becomes traumatizing. 
The basic resistance therefore depends on, in addition to the quality of the bone, the 
degree of support of the substructure to insure the functional prosthetic equilibrium 
through the abutment posts. 

The framework must be in perfect contact with the bone, which is stripped of 
its resilient covering. The capacity of support depends upon the nature of the bone. 
The implant-bearing surface must be dense or compact bone and must present a 
smooth surface in the horizontal plane. Cancellous bony surfaces should be avoided 
as much as possible. It is necessary to distinguish between the implant-bearing 
surfaces of the substructure and the sagittal and frontal bracing zones. 


Presented before the Journées Dentaires Internationales de Paris, France, Nov. 24, 1957, 
and before the Société Suisse d’Odontologie, May 15, 1958. 

Received for publication Nov. 26, 1958. 

*La biostatique des prothéses complétes avec implants souspériostés. Translated by Paul 
Friedman. 

**Professor, Institute of Dental Medicine, University of Geneva. 
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The design of the substructure depends upon careful intraoral and roentgeno- 
graphic examinations. The implant framework guides the surgeon in the type of 
incision and the necessary amount of retraction of the mucoperiosteal flaps to make 
the impression of the bone. 

Space Necessary for the Substructure——The substructure (Fig. 2) must be 
placed between the mucoperiosteum and the bone. When the threshold of tissue 
distension is passed, the implant is uncovered and failure results. Therefore, suffici- 
ent space must be provided surgically to prevent distention of the soft tissue. The 
removal of the mucoperiosteum from the bone in the implant-bearing surface of the 
future substructure is obtained by rongeurs, bone drills, and bone files. Notches and 
grooves are made in the bone to provide the necessary space for the substructure 
(Fig. 3). Thus, tissue distention when the mucoperiosteal flaps are sutured is 
prevented. 


Fig. 1. Fig. 2. 


Fig. 1—A subperiosteal implant framework is cast in chrome cobalt. The framework is 
made up of four main Y-struts, three transverse struts, four abutment posts in the regions of 
the cuspids and first molars, and an incisive abutment. 

Fig. 2—A usual substructure with four transverse struts. 


The extent of the positive surface support of the substructure and the added 
factors of tolerance, strength, and indeformability dictate the choice of materials— 
inert metals and alloys. The substructure should be monolithic ; therefore, casting is 
advantageous. The technique provides a substructure with exact adaptation to the 
bone. 

The substructure casting must be examined by endoscopic roentgenograms to 
insure its perfect homogeneity. Otherwise, the risk of fracture is present. 

Fixation of the Substructure —The fixation may be anatomic or mechanical 
(grooved notches or screws). Experiments and clinical observations may indicate 
the use of screws. 

Screws are temporary elements of fixation and are attached to the thickest por- 
tions of cortical bone (the sagittal palatine suture, base of the vomer bone for 
the maxillae). The notches and grooves, 1.0 to 2.0 mm. deep, in the bone aid in 
stabilizing the substructure. Screws cannot be utilized in the bicuspid and molar 
regions of the maxillae. 
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Extensive contact between the mucoperiosteum and the bone through the sub- 
structure is necessary to facilitate the reattachment of the mucoperiosteum to the 
bone. The reattachment is increased in strength as the substructure is diminished in 
thickness and increased in interspaces. The mucoperiosteum, not the bone, furnishes 
the periosteum of reattachment. The bone must be stripped superficially of its re- 
silient fibrous covering and trimmed to present a smooth clean surface. 

Composition of the Substructure Pillars—The substructure pillars are com- 
posed of two parts: the intramucosal parts of the implant posts, which are un- 
polished, sandblasted, rounded elements; and the abutments which are smooth, 
anchoring elements. A shoulder at the base of the abutment protects the epithelial 
attachment, or “epithelial cuff.” The shape and size of the pillars depend on the 
pre-established arrangement of the teeth. 


Fig 3.—Bony notches are created for the substructure. 1, The reversed-Y type (Ackermann). 
2, The transverse type (Maurel). 3, The dotted lines indicate seven areas of support of the 
substructure; A, the abutments are connected with Y-struts and transverse struts; B, the abut- 
ments with the connecting struts create four areas of bony support. 


The height of the implant posts is determined by the thickness of the muco- 
periosteum and by the expected extent of tissue healing. The pillars are mounted 
by using a surveyor (parallelometer). The position of the abutment posts is de- 
termined by an abutment locator from the pre-established arrangement of the teeth. 


PROSTHETIC PREOPERATIVE SETUP 


An extremely accurate arrangement of all of the teeth is necessary before 
the surgical procedures are to be carried out. This setup shows the general plan of 
the implant denture (architectonic implant). 

Fundamental Requirements for the Preoperative S ame —All of the steps in- 
volved in complete denture construction are necessary for the preoperative setup. 
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The correct vertical dimension, centric relation, and esthetic goals must be estab- 
lished. The posterior teeth are arranged in balanced occlusion with a narrowing of 
the occlusal surfaces of the cuspids to diminish functional pressures (horizontal 
pressure). The occlusal forces are directed lingually, with the greatest force in the 
region of the second bicuspid and first molar teeth. Occlusal corrections are made 
when the implant is completed. Abrasive paste is contraindicated because of its 
irritating properties. An adjustable articulator is used. 


Fig. 4.—I, A usual cast framework with four abutments and several struts. IJ, A framework 
with four abutment posts, Y-struts, and a symphyseal strut (C). III, The usual four abutment 
posts are supplemented by a fifth incisive supporting pillar or abutment on the symphyseal 
strut (D). Y-struts and transverse struts add support. The result is a static type of support 
with large contact between the bone and the fibromucosa. 


EQUILIBRIUM OF THE SUBPERIOSTEAL IMPLANT DENTURE 


The completed preoperative setup determines whether the denture implant is 
satisfactory with regard to its functions and also determines the localization and 
effects of pressures and antipressures (rocking or traumatizing effects). The abut- 
ment posts must support the superstructure and insure its equilibrium and stability 
during function. Four abutment posts (cuspids and first molars) are insufficient to 
anchor denture implants. A fifth post should be added in the incisor region (Fig. 4). 
The loosening of the mucoperiosteum in the region of the incisive foramen does not 
cause any physiologic inconveniences in nutrition and sensibility. 

Placement of the abutment posts is decided by taking into consideration the 
effects of alveolar resorption, which may uncover the framework buccally and cause 
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partial or complete failure. The substructure should rest on the hardest and most 
resistant bony parts (palatine and symphyseal regions, etc.). The alveolar regions 
are considered slightly resisting or nonresisting zones. It is necessary, therefore, 
to choose the thicker, more resistant cortical zones (Figs. 5, 6, 7, and 8). 


INDIVIDUAL IMPRESSION 


The impression is made rapidly and with extreme precision in an individual 
border-molded, self-curing acrylic resin tray. There must be no interference with 
muscle attachments. Modeling compound gives excellent results, but the final im- 


DESEQUILIBRE ET EQUILIBRE 


Fig. 5. Fig. 6. 


Fig. 5.—The fundamental equilibrium of implanted prostheses. The shaded area represents 
the area of support. J, The region of incision. M, The region of mastication. The functional pres- 
sure must be mesial to the cuspid and first molar abutments. For this reason, the first molar is 
placed ahead of the second bicuspid. The symphyseal abutment neutralizes the forces of 
incision. 

Fig. 6.—Equilibrium and nonequilibrium. 1, Pressure on the second molar causes non- 
equilibrium. 2, Pressure on the first molar causes equilibrium. 3, Incisive pressure with no 
incisive abutment present causes rocking. 4, The incisive pressure is neutralized by the incisive 
abutment post. 5, Incisive interference causes nonequilibrium. 6, Lack of incisive interference 
adds to equilibrium. 


pression can be made with silicone or alginate (irreversible hydrocolloid) impres- 
sion materials. The retraction of the mucoperiosteal flaps must be sufficient to per- 
mit the making of the impression. 

The superstructure is constructed as soon as the substructure is completed. 
The superstructure is cast of the same metal or alloy as the substructure. 
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An immediate or temporary splint or implant denture is necessary to orient the 
regeneration of the connective tissue to bone fibers. Without the immediate splint, 
fibrous regeneration is anarchic. 


COMPLETING THE DENTURE IMPLANT 


Because of the precise preoperative setup, the denture implant gives the pa- 
tient the benefits of high quality occlusion, phonetics, and esthetics, and also com- 
bines the qualities of balance and stability. Selective grinding of the teeth prevents 
the eventual defects of occlusoarticulation and completes the general equilibration. 
Periodic controls and recommendations are necessary. 


Fig. 7—Transverse equilibrium. 7, Forces that fall within the triangle maintain equilibrium. 
2, Forces that fall outside the triangle cause nonequilibrium. 3, Vestibular forces cause non- 
equilibrium. 4, Subocclusal spaces help reduce the transverse rocking. : 


Fig. 8.—Left, The resultant forces, AA’, are nonfavorable. Right, Selective reshaping of the 
teeth creates favorable forces. The subocclusal spaces reduce vestibular unseating forces. The 
main pressure of the implant is in a lingual direction. 
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CONCLUSIONS 


The subperiosteal complete denture implant depends fundamentally on the pre- 
operative trial dentures, which must be precisely constructed. These prostheses re- 
veal the architectonic of each denture implant. The stability of the denture implant 
is differentiated from other dentures in that its substructure rests on bone and not 
gingivae. This denture implant basically exalts the discipline of odontology (com- 
plete and partial dentures) and also the discipline of stomatology because of its 
equally essential, very delicate accessory role. The subperiosteal technique requires, 
as an absolute necessity, teamwork among two skilled specialists and an excellent 
laboratory technician. The satisfaction of a large number of pleased patients dem- 
onstrates that subperiosteal complete denture implants are odontostomatologic 
acquisitions. 


RvuE bu RHONE 33 
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ONE-DAY PROCEDURE FOR COMPLETE LOWER 
VITALLIUM IMPLANTS 


Max M. Wernres, D.D.S., M.S.,* anp M. Bocen** 
Jerusalem and Tel Aviv, Israel 


MPLANT DENTURES have come to occupy a definite place in dentistry. While 

every precaution should be taken in the selection of patients and in the execution 
of the exacting technique, the procedure will be used more frequently in the 
future. 

It is evident that with a rather new technique there is a constant search 
for improvements. In this article we wish to report on a technique which was de- 
veloped, whereby a complete lower Vitallium implant can be inserted within 8 to 
9 hours in the same day. 

The procedure of implantation has passed through different stages of develop- 
ment.1® At present, the method practiced by most dentists is a two-stage procedure. 
The first stage consists of making the surgical bone impression; the implant 
is inserted during the second stage, which is usually about 6 weeks after the first 
operation. While this method has given very good results, it has several serious 
physiologic as well as psychologic disadvantages. 

Physiologic Disadvantages—The second operation is performed exactly in 
the same place as the first one. The line of incision for the second operation is 
identical with the first one. Scar tissue does not have the same reparative powers 
as other tissues ; therefore, reincision should be avoided if possible.® 

Psychologic Disadvantages.—The fact that the patient has to undergo two 
separate operations is an obvious disadvantage. This undoubtedly accounts for the 
hesitation which many patients have in accepting this kind of treatment. Many 
patients would be willing to undergo this procedure once and have it completed. 
However, the necessity of submitting twice to the “knife” makes this operation 
appear as a major surgical intervention and brings with it all the natural fears 
and hesitations patients normally feel toward surgery. 

These reasons make it obvious that the reduction of the interval between the 
two stages to such a degree that they become, practically, one single operation 
would be extremely welcome. Many authors are theoretically in favor of such a 
procedure.®11 Gershkoff and Goldberg’ also look on the performance of two op- 
erations as a disadvantage, but do not believe a one-day procedure to be biologically 
sound. Most of these arguments, however, have been on theoretic grounds, and 
no practical proofs have been adduced for either view. 

Received for publication Oct. 24, 1958. 


*Department of Anatomy, School of Dentistry, The Hebrew University. 
**Vitadent Laboratory Ltd. 
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Some authors?®-13.14 have attempted a one-day procedure, but only in exceptional 
cases and with rather mixed feelings about the results. It is noteworthy that the 
desire to reduce the time interval between impression and insertion made Mar- 
ziani! look for another material (tantalum) out of which an implant could be 
fabricated in less time. 


Fig. 1—A copper-plated cast of the implant abutments. 

Fig. 2.—A zinc oxide and eugenol impression wash of the abutments made in a modeling 
compound impression. 

Fig. 3.—Copper-plating the impression. 
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MATERIALS AND METHOD 


This report is based on 6 lower Vitallium implants, each having been finished 
in one day. Five of these were for patients, while the sixth was an experimental 
one in a rhesus monkey. 

The First Surgical Phase—The surgical bone impressions were made in the 
early morning. The technique developed by Bodine was used.*7 At this stage 
of the procedure, several biopsies were taken in each instance and, after the bone 
impression and jaw relation records were completed, the two flaps were held 
in place by interrupted sutures along the residual ridge. 


Fig. 4.—The tissues at the beginning of the second (insertion) stage. 
Fig. 5.—The bone at the beginning of the second (insertion) stage. 
Fig. 6.—The clinical appearance 5 days postoperatively. 
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When this phase of the procedure was completed, the patient was put to rest 
and barbiturates and analgesics were administered. 

During the ensuing 8 hours the technical operations involved in fabricating 
the implant were carried out. Two substructure castings were prepared so that an 
alternate one would be available if the first one was not usable. 

The Second Surgical Phase-—The substructure was inserted 8 to 9 hours after 
the first phase was completed. The premedication and anesthesia used were similar 
to those of the morning session. Biopsies were obtained again at the beginning of 
this phase of the operation. The wound was freshened, surplus tissue was removed, 


Fig. 7.—The sutures were removed 9 days postoperatively. 
Fig. 8.—The tissues 16 days after the operation. 
Fig. 9..—Clinical appearance of the tissues 4 months after insertion. 
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and normal bleeding was obtained. After the substructure was inserted and 
sutured definitely in place, the temporary superstructure was inserted. The tem- 
porary superstructure was intended to serve also as a surgical splint. 

About 6 weeks after the insertion of the substructure (implant), the perma- 
nent superstructure was made. Several difficulties presented themselves in this 
connection. When the implant is made during an interval of 6 weeks between 
the impression and the insertion, the superstructure is fabricated and adapted di- 
rectly on the substructure. Obviously this is impossible in a one-day procedure, and 
it was difficult to obtain a cast of the abutments which was hard enough to with- 
stand the procedures required for the adaptation of the Vitallium superstructure. 
Stone casts made from alginate or hydrocolloid impressions were not satisfactory. 
A copper-plated cast (Fig. 1) was found to overcome this difficulty. A modeling 
compound impression was made first, and then a zinc oxide and eugenol paste wash 
impression was made in it (Fig. 2). This impression was electroformed in copper 
(Fig. 3), and the resultant cast proved to be satisfactory and withstood the adapta- 
tion procedures for the superstructure without loss of accuracy. 


Fig. 10. Big, 11, 


Fig. 10.—Photomicrograph of biopsy taken at the first (impression) stage of the opera- 
tion. (Hematoxylin-eosin, x90; reduction 4/9.) 

Fig. 11.—Photomicrograph of biopsy taken at the second (insertion) stage of the operation. 
(Hematoxylin-eosin, x90; reduction 4/9.) 


RESULTS AND DISCUSSION 


While the advantages of this procedure are obvious, further investigation was 
necessary before it could be recommended as routine. 

Reaction of the Patients—All the patients were unanimous in their en- 
thusiastic support of this procedure, since they finished their “ordeal” in one single 
day and had temporary dentures at the end of the day. 

If the patients were given proper premedication at the beginning of the first 
stage of the procedure and later on during the day were judiciously medicated 
with barbiturates and analgesic drugs, they usually slumbered drowsily during the 
entire waiting period. They did not complain of undue pain or discomfort. Ice 
packs were used to minimize the amount of edema. 
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Fig. 12. 


Fig. 13. 


Fig. 14. 


Fig. 12.—Photomicrograph of biopsy taken at the first stage of the operation. (Hematoxylin- 
eosin, x90; reduction 4/9.) 

Fig. 13.—Photomicrograph of biopsy taken at the first stage of the operation. (Hematoxy- 
lin-eosin, reduction 4/9.) 

Fig. 14.—Photomicrograph of biopsy taken at the first stage of the operation. (Trichrome 
stain, x90; reduction 4/9.) . 
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Fig. 15. 


Fig. 16. 


Fig: 17. 


Fig. 15.—Photomicrograph of biopsy taken at the first stage of the operation. (Trichrome 
stain, X 160; reduction 4/9.) 

Fig. 16.—Photomicrograph of biopsy taken at the second stage of the operation. (Hema- 
toxylin-eosin, x90; reduction 4/9.) 

Fig. 17.—Photomicrograph of biopsy taken at the second stage of the operation. (Hematoxy- 
lin-eosin, «160; reduction 4/9.) 
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Fig. 18. 


Fig. 19. 


Fig. 20. 


Fig. 18.—Photomicrograph of biopsy taken at the second stage of the operation. (Trichrome 
stain, x90; reduction 4/9.) 

Fig. 19.—Photomicrograph of biopsy taken at the second stage of the operation. (Trichrome 
stain, reduction 4/9.) 

Fig. 20.—Photomicrograph of biopsy taken at the beginning of the second stage of the 
operation. (Hematoxylin-eosin, x90; reduction 4/9.) 
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Reaction of the Tissues——The cardinal question was in what state the tissues 
would be found at the end of the 8 to 9 hour waiting period. Had local tissue 
shock occurred; was there undue interstitial edema; was there an infiltration of 
inflammatory cells; and had the tissues retained their full reparative powers? 
Other questions were to what extent the reparative formation of the granulation 
tissue had progressed and whether this delicate process of healing would be in- 
terrupted by the new trauma. 


Macroscopic Observations.—Tissue trauma, as mentioned by Gershkoff and 
Goldberg,!? was not noted in any instance. At the beginning of the second phase 
the tissue looked pink and healthy (Fig. 4), and bled normally. The color of the 
blood was normal, and that of the bone surface was normal, too (Fig. 5). The tis- 
sues did not lose their elasticity, and no friability was noted during suturing. Heal- 
ing was normal and uneventful in all subjects, except around several abutments 
where it took place by secondary intention (Figs. 6 to 9). 


Microscopic Findings—The biopsies, which were taken in all 6 cases, were 
embedded in paraffin and sections of 6 p» thickness were obtained. These were 
stained with hematoxylin-eosin, a modification of Mallory’s connective tissue stain 
and a modification of Masson’s trichrome stain. 


The microscopic pictures of the biopsies taken at the beginning of the second 
phase were similar to those taken after the same interval following normal oral 
surgical procedures. Some edema was present, but it was not excessive. This 
edema has to be considered normal for a postoperative biopsy. There was no 
undue infiltration of the tissues by inflammatory cells, except where infiltration 
existed before the first surgical phase and which appeared in the biopsy taken during 
the first phase. There was:almost no evidence of the beginning of formation of 
granulation tissue. 


A comparison of biopsies taken during the first and second phases shows es- 
sentially the same picture, except for the slight edema and widening of the blood 
vessels which was due to the operative procedures (Figs. 10 to 20). 


The macroscopic and the microscopic examinations indicate that the tissues 
did not suffer from the 8 to 9 hour interval during which they were held by tem- 
porary sutures. At the beginning of the second phase the tissues retained their 
normal reparative powers. 


CONCLUSION 


The one-day procedure for complete lower Vitallium substructure implants is 
practical. It simplifies the entire procedure of implantation, and has physiologic as 
well as psychologic advantages. It can be recommended wherever the necessary 
laboratory cooperation is available. It is believed that this method will be a factor 
in making the insertion of dental implants more popular and will contribute to the 
ultimate well-being of many denture patients. 

The authors wish to thank Drs. Landsberg, Rotter, and Lapidoth for their surgical as- 


sistance on the respective patients, and Mrs. C. Salomon and Mrs. C. Weinman for their 
excellent photography. 
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SURGICAL PROSTHESIS 


AN APPLIANCE WHICH HOLDS RADIOACTIVE NEEDLES FOR 
TREATING ORAL MALIGNANCIES 


Henry K. Yacer, D.D.S. 
Columbus, Ohio 


— USUALLY ENCOUNTER difficulties in placing radioactive needles 
in the jaws of patients being treated for oral malignancies. A simple prosthetic 
appliance can be made to overcome these difficulties. 


TECH NIQUE OF CONSTRUCTION 


Make an alginate impression of the affected area and pour a cast (Fig. 1). 
An alginate impression material causes the minimum discomfort to the patient, 
produces the least tissue displacement, and is easily removed from existing under- 
cut and dentulous areas. The radiologist outlines the involved area on the cast 
and indicates the exact positions of the needles. 

Apply a layer of liquid latex directly to the cast with a small camel’s-hair 
brush. No separating medium is needed. Tease the latex around each tooth and 
into the interproximal areas. This detail of adaptation provides retention for the 
appliance. ‘Allow the first layer of latex to dry, and repeat the procedure until 
the latex has been built up to within 1.5 mm. of the desired bulk. 

Place the needles in their designated positions, and add .sufficient latex to 
cover them and hold them in position (Fig. 2). 

When the latex is completely cured, a roentgenogram of the appliance on the 
cast is made to be sure that the needles were retained in their correct positions 
(Fig. 3). 

Necessary changes or corrections are made before removing the appliance 
from the cast. After the bulk and the positions of the needles have been checked, 
remove the appliance from the cast and trim it to its predetermined outline 
(Fig. 4). 

At the time the appliance is inserted in the mouth, instruct the patient about 
its care and about its insertion and removal. 


Presented as a table clinic before the American Denture Society, Chicago, Ill., Feb. 7, 1959. 
Received for publication Jan. 5, 1959. 
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on . APPLIANCE TO HOLD RADIOACTIVE NEEDLES IN MOUTH 


Fig. 1—Casts showing the affected areas. 
Fig. 2—The latex appliances on the casts. The radioactive needles are contained within 


the latex appliance. 
Fig. 3.—Roentgenograms showing the location of the radioactive needles. 
Fig. 4.—The tissue side of the completed appliances. Note the retention provided by 


undercuts. 
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ADVANTAGES 


1. This simple appliance makes possible the use of radioactive needles in 
areas where surgical implantation is either impossible or very unsatisfactory. 

2. It permits a prolonged exposure to needles of low intensity, if desired. 

3. It provides an accurate means for controlling the amount of radiation. 


9 Buttes AVE. 
Co.umsus 8, OHIO 


READERS’ ROUND TABLE 


MINNEAPOLIS, MINN. 
Epitor, THE JOURNAL OF PROSTHETIC DENTISTRY : 


The recent article concerning biting force, “Can Biting Force Be Used as a Criterion for 
Registering Vertical Dimension?” by L. J. Boucher, T. J. Zwemer, and F. Pflughoeft, is as 
interesting as it is stimulating [J. Pros. Den. 9:594-599, 1959]. 

In that I have developed and worked with the Boos Bimeter for 23 years, I feel quite familiar 
with the instrument, the findings, and the various circumstances which may affect the results 
obtained. 

Reference is made to the muscles as the primary background of registration. In the original 
work, this was considered of great importance. However, the registration simulates the practical 
application of complete denture bases in function. The physiology of muscle function is very 
interesting, and there is a great variation of research reported. 

Muscles accommodate to environment and state of mind. To be practical, they are used every 
day with the use of the dentition, and we often hear of individuals who are able to bite more 
efficiently under different conditions. The condition of muscles, general health, and mental out- 
look are very important factors affecting the registrations. 

Physiologic rest position is a musculature position and is affected by these same factors. 
Electromyography may record a great variation, so it is difficult to compare registrations 
unless all of the factors involved have been carefully considered. Unfortunately, the instru- 
ments are not automatic when dealing with the human being. 

To answer the findings: 

1. The original registration was made on 400 patients and a variation of 9 to 132 pounds 
recorded. The average was 60 to 65 pounds for men, 25 to 30 pounds for women. 

2. Acrylic resin baseplates should be very satisfactory. 

3. The comparison of techniques indicates a variation which may have been affected by 
outside factors. 

My research indicated correlated measurements. Physiologic rest position was obtained 
after conditioning and by unstrained plaster records. This is a very positive transfer. 

The second factor included in the original research which was not mentioned in the paper 
was functional areas and their relation to the recording of centric relation by various 
techniques. 

Sincerely, 
H. Boos, D.D.S. 


MILWAUKEE, WIs. 
Epitor, THE JOURNAL OF PRrosTHETIC DENTISTRY: 


Dr. Boos states that registration by the Bimeter includes two factors. The first is vertical 
dimension and the second the functional area. He says the importance of the functional area 
must be considered. In this I agree wholeheartedly. It may be entirely possible that biting force 
may be employed in determining the functional area after vertical dimension has been estab- 
lished by some other method. Our experiments, however, were concerned with the feasibility of 
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using the Bimeter for establishing vertical dimension. The point of issue, as we see it, concerns 
the third point in Dr. Boos’ summary [Intermaxillary Relation Established by Biting Power, 
J.A.D.A. 27:1198, 1940] where he states, “A constant vertical dimension of maximum power 
can be determined in the intermaxillary relation by registering the power in various inter- 
maxillary relations.” 

Sincerely, 

Louts J. Boucuer, D.D.S. 


NEw York, N. Y. 
Epitor, THE JoURNAL OF ProsTHETIC DENTISTRY : 


This is to comment on your editorial appearing in the September-October issue of the 
JourNAL, dealing with Certification of Dental Laboratory Technicians [J. Pros. DEN. 9:889, 
1959]. 

From a technician’s point of view, this editorial has not only been the first enlightened 
editorial on the subject appearing in a professional journal, but it has been written with knowl- 
edge and a great deal of understanding. It makes the point concisely, but eloquently. 

I gather that you have been prompted to write this expression by the report of the Dentist 
and Dental Laboratory Technician Relations Committee of the Academy of Denture Prosthetics 
[Dentist and Dental Laboratory Technician Relations 9 :886-888, 1959]. 

May I say that the action of the Academy is a courageous and enlightened one? In my 
humble opinion, it is a historic one. We in the industry would like to think that the Academy 
has given expression to sentiments generally prevailing throughout the profession today. It is 
not accidental, I believe, that the Academy of Denture Prosthetics, through the guidance of men 
like Dr. A. W. Sears, Dr. C. H. Schuyler, and Dr. R. H. Boos, was the first to do so. This 
is gratifying and, for one, I am certain that this is but the beginning of the solution of a prob- 
lem that has been neglected for so long and now has come home to roost. 

The Council on Dental Education of the American Dental Association, in cooperation with 
the National Board for Certification, and the National Association of Dental Laboratories have 
developed and are fostering the program of Certification for Dental Technicians. This program 
now needs the sympathetic understanding and active support of all men of good will both in the 
profession and in the industry. 

I construe your editorial to be of such moral support and hope that you will continue to 
lend your influential voice to the “cause” whenever the occasion arises. 


Respectfully yours, 

GeorGE KLEIN, C.D.T. 

CHAIRMAN, EDUCATIONAL COMMITTEE 
NATIONAL BOARD FOR CERTIFICATION 
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BOOK REVIEWS. 


PRACTICAL EXERCISES IN DENTAL MECHANICS. By F. G. Shaw, L.LB.S.T., and - 
D. C. Scott. Ed. 2, St. Louis, 1955, The C. V. Mosby Co., Pp. 205, illustrated, indexed. 
Price $10.00. 


The authors have stated that the purposes of this book are: first, to provide a syllabus of 
beginning exercises for dental students; second, to serve as a guide for certain exercises not 
familiar to the lone laboratory technician; and third, to provide a volume for reference espe- 
cially for uncommon techniques. Needless to say, these three aims would be difficult enough to 
fulfill in three separate volumes. 

It is the opinion of the reviewer that this book would be more suitable for the uninitiated 
dental student. Even for the beginner, some areas of the text outline rather nonspecific instruc- 
tions (enough, normal thickness, too much, adequate, medium mix, room temperature, etc.). 
Also, the “Do’s” and “Don’ts” included with each exercise might confuse the reader with respect 
to the proper chronology of the procedure. 

This book is divided into three parts. Part One gives a good elementary introduction to the 
biologic and physiologic structures commonly encountered in the practice of dentistry and in- 
cludes tooth designation, tooth morphology and carving, the Kennedy classification for partial 
dentures, and a short glossary of terms. 

Part Two, beginning with practical exercises in each area, covers complete denture fabri- 
cation, partial denture design and casting, orthodontics, and then briefly, the making of gold 
inlays, jacket crowns, fixed crown and bridge prosthesis, simple obturators, and splints. Exer- 
cises include swaging of special trays and saddle plates, fabrication of an immediate denture 
without a labial flange, vulcanized and heat-curing denture repairs, and making a gold shell 
crown. It would seem that an exercise making a self-curing acrylic resin tray (not included in 
the text) would be of more practical value. 

Part Three is devoted to information relating to commonly used dental materials. Their 
composition, properties, working characteristics, and recommended treatment are discussed and 
illustrated with several tables which compare the properties of various metals and alloys. The 
book concludes with a short bibliography and a comprehensive index. 

In general, the discussions and exercises are simply and clearly presented with good illus- 
trations, especially the part on surveying and designing partial dentures. This book would 
probably serve best as an adjunct to those teaching dentistry at the preclinical level. 


Julian B. Woelfel, D.D.S. 


COLOR ATLAS OF ORAL PATHOLOGY. Prepared under the auspices of the U. S. Naval 
Dental School of the National Naval Medical Center, Bethesda, Maryland. Philadelphia, 
1956, The J. B. Lippincott Company, Pp. 188, illustrated, indexed. Price $12.00. 


The general format of an atlas ordinarily incorporates graphic or photographic examples 
with a substantial but not unduly extensive descriptive written text. This book is concerned with 
oral diseases per se and oral manifestations of systemic disturbances. 

The text is well written. It is presented with clarity and, though concise in volume, it is 
rich in essential knowledge. The material is presented in sequence under the headings of 
histology and embryology, developmental disturbances, diseases of the teeth and supporting 
structures, diseases of the oral mucosa and jaws, and neoplasms. 
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Illustrations are superb, consisting chiefly of colored photographs of clinical, roentgeno- 
graphic, and microscopic material. The art work of these reproductions reflects exceedingly 
fine craftsmanship. The print offers unstrained reading, and topics are introduced with bold- 
face type. A format of two columns per page also enables ease of reading. The book is cloth 
bound. 

This book fills the need for additional atlas material in the field of oral pathology. It 
has universal appeal to both student and practitioner. The reviewer highly endorses this book. 


Steve Kolas, D.D.S. 


DYNAMICS OF ORAL DIAGNOSIS. By E. Cheraskin, A.B., M.A., M.D., D.M.D., and 
L. L. Langley, A.B., M.A., Ph.D., LL.B. Chicago, 1956, The Year Book Publishers, Inc. 
Pp. 533, illustrated, indexed. Price $16.00. 


The chief purpose of a work on diagnosis is to wed methods of procedure to the available 
facts of a problem and derive a correct conclusion. The text is concerned with the diagnosis 
of oral disease per se and associated oral manifestations of systemic diseases and relatively 
brief statements of treatment. 

The book is well: written, quite lucid, concise where it can be, and detailed where it needs 
to be to offer continuity. It is compiled into two sections: Part I, Oral Medicine, and Part II, 
Oral Diagnosis. 

Part I is documented in an orderly manner, depicting details of specific diseases. The 
discussions, generally, include: a definition of the term, pathologic physiology, clinical features, 
roentgenographic findings, laboratory studies, and treatment. 

Part II deals with the methods of acquiring available facts. It discusses the gross ap- 
praisal of the patient, examination of the head and neck, and examination of the oral cavity. 

As each part or area of the body is presented, its anatomy and physiology are wisely 
considered as is the significance of pathology. The illustrations used are chiefly black and 
white clinical and roentgenographic photographs. A liberal supply of good quality reproductions 
is evident throughout the text. 

The character of the print, the use of bold face type at each topic heading, and the double 
column format all facilitate ease of reading. 

It is the reviewer’s opinion that the authors have accomplished their objectives, and the 
book is enthusiastically recommended to all concerned with dentistry. 


Steve Kolas, D.D.S. 


DENTISTRY FOR CHILDREN. By John C. Brauer, William W. Demeritt, Roy L. Lindahl, 
L. B. Higley, Maury Massler, and Isaac Schour, ed. 4, New York, Toronto, London, 1958, 
The Blakiston Division, McGraw-Hill Book Company, Inc. Pp. 492, illustrated, indexed. 
Price $11.00. 


This textbook is written in such a manner that it may be used in various levels of dental 
teaching, from undergraduate students to the graduate class. It may also adequately serve as 
a reference book for the general practitioner of dentistry, as well as for various members of the 
allied professions seeking information pertaining to dental problems. 

The material is organized and presented in 18 chapters covering the various areas of 
pedodontic practice. The six contributing authors have written in a simple and interesting 
manner that engages the reader’s interest. The book is illustrated with well-chosen photo- 
graphs, charts, and tables, and the printing and binding are of excellent quality. 

A philosophy of the practice of dentistry for children, the psychologic development of the 
child, the nature, treatment, and prevention of dental disease and dental anomalies, as well as 
the technical procedures involved, all serve to make this an enlightening presentation. 

In this fourth edition there have been minor changes in content which have brought the 
material commendably up to date. 

L. S. Pettit, D.D.S. 
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OPEN DOOR TO HEALTH. By Frederick D. Miller, D.D.S., as told to Edna Yost, A.B., 
Litt. D., New York, 1959, Devin-Adair Company. Pp. 179, indexed. Price $3.95. - 


Did you know that there is a dentist in Altoona, Pennsylvania, whose patients include 
hundreds of young people with caries-free teeth, i.e., they have beautiful, well-developed jaws and 
no fillings or cavities? This unique dentist is Dr. Frederick D. Miller. In 1912, while at the 
University of Pennsylvania Dental School, he was deeply impressed by a statement made by 
Dr. Kirck, the dean. Dr. Kirck, the father of five children, said, “Our children had fine teeth 
while living at home where we had control of their food habits, but soon after leaving 
home they all developed bad teeth.” This thought planted a seed in Dr. Miller’s mind which 
has been nourished over the subsequent years by observation and intensive study and has finally 
blossomed in the form of a remarkable book. 

The dentist is in a unique position as far as patient education is concerned. In the first 
place he sees most of his patients regularly; second he has a splendid opportunity to detect 
early signs of degeneration; and third he has a “captive audience.” This book will assist the 
dentist in his presentation and should be recommended reading for all patients interested in 


better health and, subsequently, better teeth and supporting tissues. 
W. Ward Tracy, D.D.S. 


MODIFIKATION DES ARTICULATORS UND DER AUFSTELLREGELN FUR 
VOLLPROTHESEN (MODIFICATION OF THE ARTICULATOR AND OF THE 
RULES FOR SET-UPS FOR FULL DENTURES). By Alfred Gysi, Prof. Dr. med. 
h.c., Bern, 1958, Hans Huber Publishing Company, and Bern, Stuttgart, and New York, 
1958, Intercontinental Medical Book Corporation, Pp. 96, 64 illustrations. Price $3.75. 


This book, written by the late “grand old man of balanced occlusion,” carries the subtitle, 
“The effects of the bent, two surface incisal guide table as well as of non-symmetrical con- 
dylar paths upon the shape of occlusal surfaces of artificial teeth for full dentures and the 
resulting rules for the set-up of the teeth.” 

This long subtitle is very descriptive of the content of the book. The author gives a review 
of the development of the incisal guide table and proceeds to describe his method for con- 
struction of occlusal surface facets by the use of the so-called “shark’s teeth,” a double row of 
sharp metal pieces mounted in a block of plaster. These “shark’s teeth” are used to estab- 
lish, by grinding against an opposing plaster block in an articulator, the exact angulations and 
inclinations of occlusal facets. By change of condylar inclination and by introduction of a V- 
shaped incisal table, various patterns result, and the author then proceeds to evaluate the 
various occlusal schemes in terms of static and dynamic considerations. 

In a series of tables, the author lists angular values for many occlusal components as a 
function of variations of sagittal condylar inclination and of sagittal inclination and horizontal 
angulation of the V-shaped incisal guide table. 

The treatment of the subject follows Gysi’s previously published analyses of occlusal pat- 
terns, and acquaintance with the author’s extensive work in this field is a distinct advantage, 
if not a prerequisite, for the full understanding of his approach. 

The quality of the binding, the printing, and the paper is excellent. The illustrations and 
tables are very clear, but so filled with numerical data that full interpretation thereof is a 
major task. It is emphasized that the author does not expect the practicing dentist to concern 
himself with the details of the research procedures described, and several chapters have special 
paragraphs emphasizing the practical conclusions to be drawn from the theoretical consid- 
erations and from the various measurements presented in tables and schematic and geometrical 
drawings. 

The book is important in that it gives an up-to-date account of the development of Gysi’s 
concept of balanced occlusion and illustrates the final refinements in his research methods as 
well as the practical conclusions of his later studies. Graduate students in prosthodontics, as 
well as other dentists with genuine interest in problems of balanced occlusion, will find it 
worth their while to study this book in detail. 

Gunnar Ryge, D.D.S., M.S. 
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NEWS AND NOTES 


MEETINGS 


Society of Oral Physiology and Occlusion, Hotel New Yorker, New York, N. Y., Dec. 5, 1959. 
For further information write to Dr. S. M. Kelner, Secretary, 57 West 57th St., New 
York 19, N. Y. 

Greater New York Academy of Prosthodontics, Barbizon Plaza Hotel, New York, N. Y., 
Dec. 5 and 6, 1959. 

Greater New York Dental Meeting, Hotel Statler Hilton, New York, N. Y., Dec. 7 to 11, 1959. 

American Equilibration Society, Sheraton-Blackstone Hotel, Chicago, Ill., Feb. 4, 1960. 

American Denture Society, Congress Hotel, Chicago, Ill, Feb. 5 and 6, 1960. 

American Academy of Restorative Dentistry, Conrad Hilton Hotel, Chicago, Ill., Feb. 6 and 7, 
1960. 

American Academy of Crown and Bridge Prosthodontics, Conrad Hilton Hotel, Chicago, II, 
Feb. 6 and 7, 1960. 

Southeastern Academy of Prosthodontics, Monteleone Hotel, New Orleans, La., April 29 to 
May 1, 1960. 


American Association for Cleft Palate Rehabilitation, Brown Palace Hotel, Denver, Colo., May | 


12 to 14, 1960. For further information write to Dr. D. C. Spriestersbach, Department of 
Otolaryngology, University Hospitals, Iowa City, Iowa. 
Academy of Denture Prosthetics, La Concha Hotel, San Juan, Puerto Rico, June 19 to 24, 1960. 
American Dental Society of Europe, Edinburgh, Scotland, July 5 to 8, 1960. 


ANNOUNCEMENTS 


Reprints of the “Glossary of Prosthodontic Terms” may be obtained by writing to Glossary 
Reprints, 3939 Old Brownsboro Road, Louisville 7, Ky. The price is fifty cents per copy, with 
a 20 per cent discount allowed on purchases of 20 or more copies. Cash, check, or purchase order 
must accompany the order. 


Reprints of “Principles, Concepts, and Practices in Prosthodontics” may be obtained by 
writing to Dr. W. Les Warburton, Secretary-Treasurer, Academy of Denture Prosthetics, 807 
Medical Arts Bldg., Salt Lake City 11, Utah. The price is twenty-five cents per copy, with a 
20 per cent discount allowed on purchases of 20 or more copies. Cash, check, or purchase order 
must accompany the order. 


The American Equilibration Society has issued a leaflet entitled “Treatment for Returning 
the Lower Jaw to a Condition of Equilibrium.” This leaflet explains to the patient, in simple 
terms, how stress in the temporomandibular joint can cause such troubles as headache, facial 
pains, dizziness, deafness, nervousness, and others, and how the stress can be removed by means 
of changing the occlusion of the teeth. 

Any dentist or physician may obtain a copy of the leaflet by writing to the Secretary of the 
Society, Dr. Raymond C. Van Dam, 11431 South Halsted St., Chicago 28, III. 
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The University of Alabama, School of T will present a 3 day refresher course in 
“Preventive Orthodontics” from Dec. 12 to An outline of this course can be obtained 
by writing to the Director, Refresher Co gram, University of Alabama, School of 


Dentistry, 1919 Seventh Ave., South, Birming =.) 3, Ala. 


The Medical College of Virginia, School of Dentistry, announces the following postgraduate 
courses : 

Clinical Occlusion, Feb. 12 to 16, 1960. 

Anatomy of the Head and Neck, March 14 to 18, 1960. 

For further information and application, write to Dr. H. T. Knighton, Director of Postgrad- 
uate Instruction, Medical College of Virginia, School of Dentistry, Richmond, Va. 


The Ohio State University, College of Dentistry, announces the following postgraduate 
courses : 

Bringing Operative Dentistry Up to Date, Nov. 30 to Dec. 4, 1959. 

Crown and Bridgework, Jan. 25 to 29, 1960. 

Pedodontics, Feb. 15 to 19, 1960. 

Endodontics, March 1 to 4, 1960. 

General Anesthesia, April 4 to 8, 1960. 

Oral Surgery, April 11 to 15, 1960. 

Clinical Periodontics, April 11 to 15, 1960. 

Partial Denture Prosthodontics, May 2 to 6, 1960. 

Complete Denture Prosthodontics, May 9 to 13, 1960. 

Dental Drugs in Action, May 19 and 20, 1960. 

For further information and application, write to Postgraduate Division, College of Dentis- 
try, The Ohio State University, 305 West 12th Ave., Columbus 10, Ohio. 


The University of Pennsylvania, School of Dentistry, announces the following postgraduate 
courses : 

Hypnosis Applied to Dentistry, Nov. 30 to Dec. 2, 1959. 

Dentistry for Handicapped Children, Nov. 30 to Dec. 2, 1959. 

The Use of Ultrasonics in Periodontics, Dec. 12, 1959. 

For further information and application, write to Director, Postgraduate Courses, School of 
Dentistry, University of Pennsylvania, 4001 Spruce St., Philadelphia 4, Pa. 


Temple University School of Dentistry announces the following postgraduate courses: 

Clinical Oral Pathology, Jan. 14 to 16, 1960. 

Advanced Orthodontics, Jan. 17 to 30, 1960. 

Anatomy—Head and Neck Dissection, Wednesdays, Feb. 3 to June 8, 1960. 

Periodontal Prosthesis, Feb. 8 to 12, 1960. 

Advanced Fixed Prosthesis, Feb. 8 to 13, 1960. 

Present-Day Periodontal Practice, 1 day a week for 10 weeks, Feb. 16 through April 26, 
1960. 

Practice Administration, Feb. 27, 1960. 

Clinical Diagnosis and Oral Medicine, Feb. 29 to March 4, 1960. 

Electronic Electrosurgery, March 18 and 19, 1960. 

Full Denture Prosthesis, March 21 to 26, 1960. 

Advanced Surgical Techniques in Periodontal Therapy, April 4 to 9, 1960. 

Graduate Orthodontics, a 2 year course, Sept. 12, 1960. 

For further information and application, write to Dr. Louis Herman, Director of Post- 
graduate Studies, Temple University School of Dentistry, 3223 North Broad St., Philadelphia 
40, Pa. 
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The Faculty of Dentistry, University of Toronto, Toronto, Canada, announces a 2 day 
postgraduate course in scents to be given at the Faculty of Dentistry on Jan. 11 and 12, 
1960. 

For further information write to the Chairman, Division of Postgraduate Studies, Faculty of 
Dentistry, University of Toronto, Toronto, Canada. 


Tufts University School of Dental Medicine announces the following postgraduate courses: 

Hospital Management for the Dental Patient, Jan. 6 to 8, 1960. 

Trouble Shooting in Complete Dentures, to be given on the following Wednesdays: Jan. 
6, 13, and 20, 1960. 

Crown and Bridge Prosthesis, Jan. 18 to 22, 1960. 

Cephalographics and Diagnosis, Jan. 20 to 22, 1960. 

Oral Pathology for the Oral Surgeon, each Thursday afternoon, Feb. 4 to March 31, 1960. 

Orthodontic Principles of Interest to the General Practitioner, each Wednesday, Feb. 10 to 
March 30, 1960. 

Oral Rehabilitation, Feb. 25 to 27, 1960. 

A Demonstration Course in Complete Upper and Lower Dentures, Feb. 11 to 13, 1960. 

Minor Oral Surgery, each Wednesday, March 2 to April 6, 1960. 

Clinical Adjustment of the Occlusion, March 14 to 16, 1960. 

Tooth and Denture Base Esthetics, March 21 to 23, 1960. 

Full Denture Implants, March 28 to April 1, 1960. 

A Special Participation Course in Periodontology, April 25 to 29, 1960. 

Special Postgraduate Refresher Course in Prosthetics for the Periodontal Patient, May 9 
to 12, 1960. 

Applications are now being accepted for two Research Fellowships in Oral Pathology and 
Periodontology for the school year beginning September, 1960. 

Complete Denture Prosthesis, June 6 to 10, 1960. 

For further information and application, write to Director of Graduate and Postgraduate 
Studies, Tufts University School of Dental Medicine, 136 Harrison Ave., Boston, Mass. 


The University of Washington, School of Dentistry, announces a new Graduate Program 
leading to a Master of Science degree. The following courses are available to properly qualified 
applicants: Fixed Partial Dentures, Operative Dentistry, Oral Pathology, Oral Surgery, Ortho- 
dontics, Pedodontics, Periodontics-Endodontics, and Prosthodontics. 

For further information and application, write to Dr. Saul Schluger, Director, Graduate 
Dental Education, University of Washington, School of Dentistry, Seattle 5, Wash. 


The First District Dental Society, a Component of the Dental Society of the State of New 
York and the American Dental Association, announces the following seminars in Prosthodontics 
to be given at the Hotel Statler Hilton: 

Removable Partial Prosthesis With Precision Internal Attachments, Dec. 2, 1959. 

Removable Precision Bridge Techniques, Dec. 15 to 19, 1959. 

Present Day Concepts and Techniques in Crown and Bridge and Partial Denture Construc- 
tion, Jan. 13, 1960. 

Partial Denture Design, Jan. 13, 1960. 

Complete Mouth Reconstruction Through Crown and Bridge Prosthodontics, Jan. 20 to 
22, 1960. 

The Complete Denture Setup, Wednesdays, March 2 and 9, 1960. 

A bulletin describing all courses will be mailed on request by Dr. Maxwell A. Heckler, 
Supervisor, Postgraduate Department, First District Dental Society, Hotel Statler iia New 
York 1, N..Y. 


5 
4 


Volume 9 
Number 6 NEWS AND NOTES 1077 


The Dental and Oral Surgery Service of The Mount Sinai Hospital in New York City an- 
nounces that it is accepting applications for internship and residency for the calendar year 
beginning July, 1960. Application should be made as soon as possible, since selections are 
generally made in December. 

For further information and application, write to Dr. Max Fuchs, Assistant Director, The 


Mount Sinai Hospital, 11 East 100th St., New York 29, N. Y. 


The Department of Stomatology, Division of Graduate Studies, School of Medicine, Boston 
University, announces the following postgraduate courses : 

Endodontics, Dr. Herbert Schilder, Nov. 30 to Dec. 4, 1959. 

Oral Pathology for Oral Surgeons, Dr. Jack Bloom, Dr. Henry M. Goldman, and Dr. Kurt 
Thoma, Jan. 11 to 16, 1960. 

Removable Partial Denture Prosthesis, Dr. David J. Baraban, Jan. 21 to 23, 1960. 

For further information and application, write to Director of Postgraduate Studies, Depart- 
ment of Stomatology, Massachusetts Memorial Hospitals, 750 Harrison Ave., Boston 18, Mass. 


The Veterans Administration, Medical Teaching Group Hospital, Memphis, Tennessee, 
announces that one rotating dental internship and one residency in Prosthodontics will be avail- 
able for the year beginning July 1, 1960. 

Information and application forms may be obtained from the Chief, Dental Service, Veterans 
Administration, Medical Teaching Group Hospital, Park Ave. and Getwell St., Memphis 15, 
Tenn. 
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OFFICERS OF THE ORGANIZATIONS WHICH HAVE THE JOURNAL OF PROSTHETIC DENTISTRY AS 
THEIR OFFICIAL PUBLICATION 


THE ACADEMY OF DENTURE PROSTHETICS 

President: Harold L. Harris, 1325 East 16th Ave., Denver, Colo. 

President-Elect: A. W. Sears, 2705 Atlantic Blvd., Jacksonville 7, Fla. 

Vice President: Arthur H. Schmidt, Univ. of Puerto Rico, School of Dentistry, San Juan 22, 
Puerto Rico. 

Secretary-Treasurer: W. Les Warburton, 807 Medical Arts Bldg., Salt Lake City 11, Utah. 

Associate Editor: Vincent R. Trapozzano, 3900 Central Ave., St. Petersburg 11, Fla. 

Next Meeting: La Concha Hotel, San Juan, Puerto Rico, June 19 to 24, 1960. 


THE AMERICAN DENTURE SOCIETY 

President: Carl T. Ostrem, 1107 Equitable Bldg., Des Moines, Iowa. 

President-Elect: Lindsey D. Pankey, 152 Alhambra Circle, Coral Gables, Fla. 

Vice President: LaMar W. Harris, 25 East Washington St., Chicago 2, III. 

Secretary-Treasurer: Victor L. Steffel, The Ohio State University, College of Dentistry, Co- 
lumbus 10, Ohio. 

Associate Editor: Chester Perry, 16350 East Warren, Detroit, Mich. 

Next Meeting: Congress Hotel, Chicago, IIl., Feb. 5 and 6, 1960. 


THE PACIFIC COAST SOCIETY OF PROSTHODONTISTS 

President: Charles Lipp, University of California Medical Center, College of Dentistry, San 
Francisco 22, Calif. 

President-Elect: Arthur W. Spaulding, 4350 11th Ave., Los Angeles 8, Calif. 

Vice President: Leon W. Marshall, 490 Post St., San Francisco 2, Calif. 

Secretary-Treasurer: Willoughby R. Wright, 218 Medical Arts Bldg., Santa Monica, Calif. 

Associate Editor: Roland D. Fisher, 604 South Central Ave., Glendale 4, Calif. 


THE AMERICAN ACADEMY OF RESTORATIVE DENTISTRY 

President: Allison G. James, 409 N. Camden Drive, Beverly Hills, Calif. 
President-Elect: Carlisle C. Bastian, 22 Central Park South, New York 19° N.Y. ; 
Secretary-Treasurer: Morton H. Mortonson, Jr., 735 N. Water St., Milwaukee 2, Wis. 
Associate Editor: William A. Garrett, 833 Candler Bldg., Atlanta 3, Ga. 

Next Meeting: Conrad Hilton Hotel, Chicago, Ill., Feb. 6 and 7, 1960. 


THE AMERICAN ACADEMY OF CROWN AND BRIDGE PROSTHODONTICS 
President: Stanley D. Tylman, Univ. of Illinois, 808 S. Wood St., Chicago 12, Ill. 
President-Elect: William H. Hagen, 821 Medical-Dental Bldg., Seattle 1, Wash. 

Vice President: George C. Porteous, 3005 Holmes Ave. So., Minneapolis 8, Minn. 
Secretary: Willis E. Corry, 2165 Adelbert Rd., Cleveland 6, Ohio. 

Treasurer: Joseph E. Ewing, 6901 Loretto Ave., Philadelphia 11, Pa. 

Associate Editor: Stanley D. Tylman, Univ. of Illinois, 808 S. Wood St., Chicago, III. 
Next Meeting: Conrad Hilton Hotel, Chicago, IIl., Feb. 6 and 7, 1960. 


THE GREATER NEW YORK ACADEMY OF PROSTHODONTICS 
President: S. Charles Brecker, 2 East 54th St., New York, N. Y. 
President-Elect: Gilbert P. Smith, 430 West 116th St., New York, N. Y. 
Secretary-Treasurer: Jerome M. Schweitzer, 730 Fifth Ave., New York 19, N. Y. 
Associate Editor: Gilbert P. Smith, 430 West 116th St., New York, N. Y. 


THE SOUTHEASTERN ACADEMY OF PROSTHODONTICS 

President: Walter A. Hall, Jr., P. O. Box 115, Loyola University, New Orleans, La. 

President-Elect: E. C. Kelly Geiger, 7550 Biscayne Blvd., Miami Beach, Fla. 

V a William L. McCracken, School of Dentistry, University of Alabama, Birming- 
am, Ala. 

Secretary-Treasurer: John H. Allgood, 516 Military Road, Columbus, Miss. 

Next Meeting: Monteleone Hotel, New Orleans, La., April 29 to May 1, 1960. 
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Shown here is the ‘Reverse Pin’ construction. 
Note the small parallel holes drilled in the 
porcelain teeth—and the unyielding gold back- 
ing beveled at the incisal. 


PORCELAIN FACING GOLD BRIDGES 


The completed Reverse Pin Porcelain Facing Gold 
Bridge using Swissedent teeth. Here, indeed, is the 
ultimate in bridgework. 


A new concept in the quality of bridgework. Esthetics of the highest order, a new 
precision type of mechanical retention, and dependable strength make the Reverse 
Pin Porcelain Facing Gold Bridge the ultimate in bridgework. You select the denture 
teeth of your choice: Swissedent, Bioform, New Hue, Myerson, etc., and prescribe 
the mold and shade, and we use your exact specifications in constructing the fixed 
partial restoration. 

Breakage is practically nil because the incisal edges are protected with a beveled 
backing. Retention is lasting. No metal is displayed. 

Only Schroeder in the Chicago area has the equipment, the skill and the experience 
to provide this exclusive service for 


you and your discriminating patients. Ath UTZ I. 


LABORATORIES 
Established 1919 

5834 Lincoln Avenue, Chicago 45, Illinois 

Call LOngbeach 1-9670 
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Founded in 1951 by 


THE ACADEMY OF DENTURE PROSTHETICS 


THE AMERICAN DENTURE SOCIETY 


THE PACIFIC COAST SOCIETY OF PROSTHODONTISTS 
| 


Official Publication of 


THE ACADEMY OF DENTURE PROSTHETICS 

THE AMERICAN DENTURE SOCIETY 

; THE PACIFIC COAST SOCIETY OF PROSTHODONTISTS 

THE AMERICAN ACADEMY OF RESTORATIVE DENTISTRY 

THE AMERICAN ACADEMY OF CROWN AND BRIDGE PROSTHODONTICS 
THE GREATER NEW YORK ACADEMY OF PROSTHODONTICS 


THE SOUTHEASTERN ACADEMY OF PROSTHODONTICS 
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Today's discriminate dentist knows 
Ticonium chrome-cobalt is 
Dentistry’s finest. Test after test has proven Ticonium 
stronger, more resilient and better fitting than all others. 
Specify Ticonium chrome-cobalt from your local 
Ticonium franchised laboratory. 


RESEARCH PROGRESS QUALITY 


A GROWING 


INDUSTRY 
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Editorial Communications 


Original Communications.—Manuscripts for publication and correspondence relating to 
them should be sent to Dr. Carl O. Boucher, Ohio State University, College of Dentistry, 
305 W. 12th Ave., Columbus 10, Ohio. 


Manuscripts should be typewritten on one side of the paper only, with double spacing and 
liberal margins. References should be placed at the end of the article and should include, in 
the order given, name of author, title, journal, volume, pages, and year; e.g., Jones, F. R.: 
Occlusion, J. Pros. Den. 1:1-30, 1951. Illustrations accompanying manuscripts should be 
numbered, provided with suitable legends, and marked lightly on back with author’s name. 
Articles accepted for publication are subject to editorial revision. Instructions for the prepara- 
tion of manuscripts are available from the Editor and Associate Editors upon request. 


Neither the editors nor the publishers accept responsibility for the views and statements of 
authors as published in their original communications. 


Illustrations.—A reasonable number of halftone illustrations will be reproduced free of 
cost to the author, but special arrangements must be made with the editor for color plates, 
elaborate tables, or extra illustrations. Copy for zinc cuts (such as pen drawings and charts) 
must be drawn and lettered in India ink, or black typewriter ribbon may be used for lettering. 
Only good glossy photographic prints or drawings should be supplied for halftone work; original 
drawings, not photographs of them, should accompany the manuscript. 


Reprints.—Reprints of articles must be ordered directly through the publishers, The C. V. 
Mosby Company, 3207 Washington Blvd., St. Louis 3, Mo., who will send their schedule of 
prices immediately after publication. Individual reprints of an article must be obtained through 
the author. 
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change of address, etc., should be addressed to the publishers, The C. V. Mosby Company, 3207 
Washington Blvd., St. Louis 3, Mo. 
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Latin-America, and Spain $12.50, Students $6.50; Other Countries $13.00. Students $7.00. 
Single copies, $2.50 postpaid. Remittances for subscriptions should be made by check, draft, 
post office or express money order, payable to this Journal. 


Publication Order.—This Journal is published bimonthly, January through November. 
The volume index is in the November issue. 


Change of Address Notice.—Six weeks’ notice is required to effect a change of address. 
Kindly give the exact name under which a subscription is entered, and the full form of both 
old and new address, including the post office zone number. 


Advertisements.—Only articles of known scientific value will be given space. Forms 
close first of month preceding date of issue. Advertising rates and page sizes on application. 


Bound Volumes.—Publishers’ Authorized Bindery Service, 5811 West Division Street, 
a 51, Illinois, will be glad to quote prices for binding complete volumes in permanent 
uckram. 
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Sharp Increase in Use of 
Myerson’s Plastic Teeth 


Experience with Myerson’s 
Dura-Blend Plastic Teeth 
Validates Research 

Recent figures show an increase of 587% 
in the use of Myerson’s Dura-Blend 
plastic teeth. Thus has large scale clini- 
cal experience confirmed the findings 
of the ‘‘detectability’’ test and other 
studies reported when 13 new moulds 
and 3 new shades were recently added. 
The importance of these new additions 
is shown by the fact that they now 
account for close to 40% of all the 
Dura-Blend teeth used. 


Dentures Found Improved 

Three Ways 

As expected from the preliminary re- 
search, in actual use, dentists found 
the new developments to be of advan- 
tage in three principal ways. This is 
shown in the analysis that follows of 
the hundreds of voluntary statements 
received. 

(1) 46% of the statements praised the 
“naturalness” and “‘esthetics’ of the new 
Dura-Blend developments. This vali- 
dates the results of the series of de- 
tectability tests conducted at 1958 
meetings of Dental Societies in which 
only 10.7% of the participating den- 
tists were able to accurately distinguish 
Dura-Blend plastic teeth from natural 
teeth. (See table below.) 


No. of No. of 
Meeting Participants Correct % Correct 
Boston 138 11 8.0 
Buffalo 112 14 12:5 
Toronto 104 13 12:5. 
TOTAL 354 38 10.7 


Dura-Blend detectability test results. Full details may be 
secured by requesting Reprint DB 1. 


(2) 28% laid specific emphasis on ad- 
vantages derived from the three new 
shades. Previous study had shown the 
augmented Dura-Blend shade guide 
capable of yielding first choice in 
match to natural teeth 44% more often 
than any other of the shade guides 
tested. 


Figure 1. Slender forms, longer ridge laps typical of the 
new Dura-Blend moulds. 

(3) 26% found greatest cause for com- 
ment in the new Dura-Blend moulds 
which had been added based on an in- 
vestigation of possible improvements 
in this phase (see Figure 1). 


Evaluation Assortment Available 


Figure 2. 


A special Evaluation Assortment 
(#DB-13) has been prepared containing 
the new Dura-Blend moulds and 
shades. Arrangements will be made to 
show it to you upon request — with- 
out obligation on your part. Address: 
Myerson Tooth Corporation, 92-90 
Hamilton Street, Cambridge 39, Mass. 
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ESSENTIALS OF 


REMOVABLE 


PARTIAL DENTURE PROSTHESIS 


OF REMOVABLE 
PARTIAL DENTUR 


Here is a ready source of information on every 
aspect of removable partial denture prosthesis. 
Explicit directions and 453 superb illustrations 
guide you through physiologic fundamentals 
and direct clinical procedures in planning, fit- 
ting and constructing removable partials. The 
methods and procedures shown have produced 
minimum maintenance and post-dental correc- 
tion in the author’s own clinical practice. 


In this New (2nd) Edition, Dr. Applegate’s 
primary aim is to help you restore reasonable 
function without damaging existing ridge tis- 
sue. He strongly emphasizes fundamental physi- 
ologic function rather than mere restoration. 
Part I, the major portion of the book, brings 
you all necessary background information on 
such topics as: components of the partial den- 
ture—the partial denture’s function in mouth 
rehabilitation—complete description of appli- 
ances dependent upon ridge tissues for major 
support—help on the oral examination, treat- 
ment planning and mouth preparation. 


Part II deseribes and illustrates step-by-step 
clinical and laboratory procedures for construc- 


W. B. SAUNDERS COMPANY, 


| 
| 
| 
| 
Please send and charge my account: [] Easy Payment Plan (no carrying charge) 
|  Applegate’s Essentials of Removable Partial Denture Prosthesis .............. $14.00 
| 
| 
| 
| 
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tells how to plan, fit and 


construct removable partials 


NEW (2nd) EDITION! 


Oliver C. Applegate, D.D.S., D.D.Se., F.A.C.D. 


Professor of Dentistry (Partial Denture Prosthesis), School of Dentistry and 
W. K. Kellogg Foundation Institute: Graduate and Postgraduate Dentistry, 
University of Michigan. 


364 pages, 453 illustrations, 10 in color 


$14.00 


ting a typical partial denture. Coverage in- 
cludes: the hydrocolloid impression—making 
the stone cast—survey of the master cast— 
penciling the design on the cast—the wax pat- 
tern—the try-in of the appliance—the occlusal 
path pattern—clasp repair—etce. 


Thoroughly revised for this new edition, the 
book brings you the most up-to-date methods 
and techniques in removable partial denture 
prosthesis. Abandoning the question and an- 
swer format of the first edition, Dr. Applegate 
has rewritten the book in descriptive essay 
style. New material includes: reconditioning of 
sub-basal structures with an exercise prosthesis 
following disuse atrophy—a new approach to 
the classification of partially edentulous condi- 
tions—the temporary test appliance as a means 
of registering the patient’s exact occlusal path 
pattern before the actual partial is inserted— 
how to handle the hypersensitive patient— 
methods of repairing damaged clasps—Thiokol 
and rubber base impression techniques—the 
wrought clasp as the simplest and most efficient 
stress breaker. 


J.P.D. 11-59 
West Washington Square, Philadelphia 5 
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ALLOY 


Prescribe through the Vitallium Laboratories—leaders in prosthetic dentistry. 


By A stenal, Inc. 


COBatr, 
CHROMILINg 


FIRST cobalt-chromium cast partials 
in dentistry—over 7 million prescribed. 
In orthopedic surgery, over 6 million 
Vitallium appliances have been im- 
planted since 1936. It is the alloy which 


facilitated progress in implantodontia. 
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PORCELAIN-PRECIOUS METAL 
CROWN AND BRIDGEWORK 


A HIGHER STANDARD IN ESTHETICS, 
PRECISION AND LONG LIFE 


The skills and artistry of the ceramist have been given 
new meaning and increased usefulness with the 
development of Micro-Bond reinforced crown and 
bridgework. Especially compounded porcelain is now 
effectively bonded to a precision cast metal framework. 
Its qualities of natural appearance, durability, cleanli- 
ness, lustre and necessary strength are now extended 
to manifold new applications in fixed bridgework. 


MICRO-BOND is a research development of Austenal, Inc. 


Many Vitallium Laboratories now provide Micro-Bond restorations. 


FOR FURTHER INFORMATION, CONTACT YOUR VITALLIUM LABORATORY OR WRITE 


AUSTENAL, INC. sioi s. KEELER AVE, CHICAGO 32, ILL. 


® By Austenal., Inc. 
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COR-flex’... available in the viscosity you prefer 


Coe-flex, the truly universal, rubber-base impression material 
of great accuracy, is now available to you in the viscosity you 
like to work with. Coe-flex /njection Type provides a fluid mix, 
Coe-flex Regu/ar an average mix, and Coe-flex Heavy the most 
viscous mix. For whatever technique or combination of tech- 
niques you employ, for a single inlay to a full denture, Coe-flex 
provides the versatility and dependability required. Impres- 
sions are easy to take, easy to remove, can be poured any 
time, and casts can be constructed at leisure. With physical 
properties far beyond the existing standards and specifications 
of all other materials, this outstanding material assures the 
best impressions you've ever made. The use of Coe-flex in 
your practice avoids ‘“take-overs,”’ conserves chair-time, con- 
tributes immeasurably to greater patient satisfaction. 


... and COE-flex is so easy to use! 


Order 


from 

geared consceney in the mouth 
your impression material 
dealer aboratories, Inc. « cHicaco 21, ILLINOIS 
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DENTURE RESIN THAT POURED 


i FAITHFULLY REPRODUCES CAST 
AND MOLD DETAIL. 


ay 


y CONSERVES CHAIR TIME REQUIRED FOR 
OCCLUSAL AND SORE SPOT ADJUSTMENTS. 


MINIMIZES ONE OF THE PREVALENT 
DENTURE PROBLEMS — FRACTURING 
THROUGH THE CENTER OF THE PALATE. 


Available in: Pink — Clear—Tis-Hue“ Light — Tis-Hue“ Medium — Tis-Hue“ Dark 


of its strength and the ability to preserve occlusal "ence 
perl stability during and after processing. 
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the look of 


effective 
PATIENT EDUCATION 


YOU MUST WEAR 


SWI S SEDEN TURE 
PROGRAM 


FOR DENTISTS — BY DENTISTS...15 graphic color plates 
—no professional models, but actual cases photographed 
to document the typical application of sex, personality and 
age factors in prosthetic practice. 


SIMPLE, CONCISE TEXT... An ethical, non-commercial 
ie;  — presentation of what your patient needs to know about your 
my Ws professional service. Convenient size. Picture-keyed copy 

' : tells the story ... substantially reduces consultation time. 


“IF YOU MUST WEAR DENTURES” — This book, prepared 
from five years of basic research in functional esthetics, has 
been field-tested through its first limited edition during the 
past two years. The text is revised; the price is reduced 
from $20. The book contains 18 pages of text and full color 
photography within an attractive simulated leather cover. 
It is hand-assembled. The color plates are 314 by 3 inches. 
The book is 6 by 81% inches. 


ORDER FORM 


Please use this coupon in ordering your copy of “If You Must 
Wear Dentures” either from your Certified Swissedenture Labo- 
ratory or from the Swissedent Foundation, 373 N. Western Ave., 
Los Angeles 4, Calif. Enclose check for $14 (in California, add 
56¢ sales tax). Charges include mailing costs. 


Name: : = , D.D.S. 


Address: 


City: State: 
Zone 


* ‘“Swissedenture”’ refers to cer- This book is offered to accredited dentists with a complete 
tified laboratory services avail- guarantee of satisfaction. If returned to Swissedent Foundation 
able to the dental profession 
through special training pro- within 15 days of receipt at your office, the full purchase price 


gram of the Swissedent Foun- will be refunded. 
dation. 
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Only dentures which ‘“‘live in the mouth’’ can restore the 


patient’s natural appearance and the confidence he needs 


to project his true, vigorous personality. 


THE CONVENTIONAL, STEREOTYPED DENTURE THE TRUBYTE BIOFORM ESTHETIC DENTURE 


Compare the two photographs above. In the photo at left, the patient is 
wearing his original, conventional-style denture. In the photo at right, the 
patient is wearing his individualized Trubyte Bioform Esthetic Denture. In 
this lifelike restoration, notice the simulation of tooth abrasion and discolora- 
tion which are natural for a patient of this age... but more important, notice 
the over-all adherence to the Trubyte Bioform System of Four Harmonies. ... 


‘ 
\ 


In the conventional denture, the teeth In this Trubyte Bioform Esthetic Den- 


are too white, too small and too evenly ture, the teeth have been selected, 

arranged to really “live in the mouth’: characterized and arranged to harm- 
onize with the individual requirements 
of this patient. 


HARMONY OF FORM 


In an Esthetic Denture, there is harmony of face form and tooth form. In this 
case, the patient’s outline face form is basically Square-Tapering . . . indicating 
selection of vigorous Trubyte Bioform Square-Tapering teeth. 


HARMONY OF SIZE 


The Trubyte Tooth Indicator was used to determine the size of the central 
teeth. This instrument (which is based upon the accepted Bio-Metric ratio of 
16 to 1, face-size to tooth-size) indicated a tooth 9% millimeters wide and 12 
millimeters in length... therefore Square-Tapering mould No. 21J was selected. 


HARMONY OF COLOR 


The patient’s age and facial coloring suggested tooth shades of strong yellow 
pigmentation, characterized by simulated natural staining. 


HARMONY OF ARRANGEMENT 


The basic arrangement of the teeth is tapering, modified by the square to pro- 
vide width between the cuspids. It is slightly asymmetrical, in harmony with 
the greater dominance of the right side of the face. Note the prominence of the 
right lateral and cuspid, and the softening effect created on the left side by 
mesial-distal rotation. The teeth have also been ground, shaped and character- 
ized individually. 


Essential to finest esthetic results . . . U = 


THE DENTISTS’ SUPPLY COMPANY OF NEW YORK YORK, PENNSYLVANIA 
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the Trubyte Bioform System provides these 
invaluable aids to help you build your prosthetic 
practice through individualized esthetics 


THE TRUBYTE BIOFORM PROFESSIONAL DENTURE 
SERVICE UNIT 

An effective ethical practice-building aid 

which consists of: 


TRUBYTE BIOFORM MOULD GUIDE 

Enables you to verify your mould selection 
immediately when your patient is in the 
chair; the unique 7-drawer design facili- 
tates selection of teeth which harmonize 
with the patient’s face form; contains all 
the available upper and lower anterior 
moulds of Trubyte Bioform Teeth. 


THE TRUBYTE SLIDE LIBRARY 
Full color, 35 mm. slides of “before and 
after” denture cases. Shows your patient 
what modern prosthetic dentistry can 
accomplish; helps prepare the patient 
psychologically and emotionally; and is 
an invaluable early step toward the com- 
plete success of the finished restoration. 


THE TRUBYTE TANDEM VIEWER 
is asmall, compact and convenient-to-use 
table viewer, only 6” x 6” in size with an 
optical system which projects 35 mm. 
slides onto a 2” x 2” screen for easy view- 
ing. It is ideal for patient education—for 


5-59 1702-F 


HE PRAGHCE OF 


Write for your copy of the Trubyte Slide Library Catalog. Department F. 


THE DENTISTS’ SUPPLY COMPANY OF NEW YORK 


TRUBYTE BIOFORM SHADE SELECTOR ASSORTMENT 
Enables you to verify your shade selection 
in the mouth of the patient; provides an 
easy and accurate method of shade selec- 
tion for full and partial dentures. 


TRUBYTE TOOTH INDICATOR 


An accurate guide to help you select the 
Trubyte Bioform Teeth which harmonize 
with the patient’s face form and size. 


TRUFLEX SELECTOR 
A flexible selection rim which provides a 
preview of finished denture; an invaluable 
aid to preliminary tooth selection and 
arrangement. 


showing “before and after” studies of all 
types of dental treatment—and is par- 
ticularly useful for complete and partial 
denture presentations where it is desir- 
able to show the full face of the patient 
as well as mouth close-ups. 


THE TRUBYTE COLOR PRINT SERVICE 
consists of a number of specially selected 
photographic studies of the “before and 
after” complete denture cases illustrated 
in the slide library catalog. 8 x 10 portrait 
color prints and 5 x 7 mouth close-up stud- 
ies are available in portrait-type mounts. 


PENNSYLVANIA 


YORK, 


Printed in U.S.A 
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An energetic sales executive . . . aggressive, 
rugged, dependent always on personality in 
pursuing his livelihood. 


His dentist recognized the importance of 
preserving in this patient’s denture his 
vigorous physical personality. Therefore he 
prescribed a craggy, rugged mold — Swisse- 
dent Candulor CR Mold 403. 


AND GOING PLACES 


Swissedent CR molds were created to pro- 
ject personality. Delicate molds for delicate- 
type feminine patients. Medium molds for 
men and women with medium physical per- 
sonalities. Vigorous molds for rugged men. 


Ask your dental laboratory for the new CR. 
shade guide . . . and prescribe Swissedent 
CR vacuum-fired teeth, with Personality 
Molds, for your next denture patient. 


Los Angeles Chicago 
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Introducing... . 


“THE 


CHECK- 
BITE 
ARTICULATOR 


the finest precision 
instrument for 
Gnathological procedure 


FEATURES 


l . Easy to set and record. 


A three-dimensional articulator with 
e condyle path constant to the occlusal plane. 


Precision face-bow. Upper cast mounting jig and 
e mounting base. Also lower cast mounting stand. 


4 Interchangeable, “Corrective” Gnathological Incisal 
e Guide marked for “Correct CheckBite Guidance.” 


Write for complete information: 
Manufacturer and Distributor— 


| 
3544 Foothill Boulevard 
La Crescenta, California 


E. C. Bowen Engineering 
| 
| 
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A CUSTOM MADE 
PRODUCT—FOR 
CUSTOM BUILT 
TRAYS 


The unique formula of Kerr Formatray 
produces accurate, strong, uniform 
custom built trays and baseplates 
quickly and easily. It is adaptable to 
either mold or pour technique. 


R 0 AT AY Unilateral Impression Tray 


Produces a pure, white, dead soft 
dough—easily manipulated—does not 
become sticky, rubbery or pull away 
from the model during curing. 


Full Impression Tray 


KERR REGULAR PACKAGE 


i OF KERR FORMATRAY 


contains a full pound can of 
powder and 6.2 ounces of 
liquid. Easily proportioned 
with convenient double- 
ended powder measure and 
a graduated liquid measures 


Obtainable in Laboratory size packages con- 
taining 3 one pound cans of powder plus a full 
pint can of liquid, or supplied in a 25 pound 
bulk package. 


Aty, 


/\9° 


2 


RI 
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Vou 


QUALITY PRODUCTS SINCE 1891 


MANUFACTURING COMPANY «+ DETROIT 8, MICHIGAN 
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Positioning the 
Ney Chayes attachment 


mi Proper placement of the recess which 
is prepared in the abutment tooth to 
receive the internal frictional attach- 
ment is achieved by careful prelimi- 
nary planning on the study model. 


In figure 1, the recess has not been 
made deep enough to accommodate 
the attachment within the normal con- 
tour of the tooth. A gingival shelf is 
created which is unhygienic and de- 
structive to the investing tissue. The 
mesio-distal dimension is also in- 
creased which results in unfavorable 
leverage on the abutment tooth. 


Figure 2 illustrates the correct place- 
ment of the attachment within the 
confines of the abutment tooth, thus 
allowing enough room for the develop- 
ment of proper tooth contour. 


(Prepared under the direction of 
competent dental authority.) 


sAY NEY 


BEFORE YOU SAY 


J MM. NEY COMPANY 
HARTFORD, CONNECTICUT 
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SPECIFY WITH THE NEW UNIVAC-VERIDENT DUAL-DIAL CO 


4 
3) 


PORCELAIN= AMTERIORS 


The exquisite beauty of Univac 


... greatly welcomed 


by the Profession ...is equally appreciated by 


patients. Select Univac Anteriors for your next case— 


choose from the most complete range of 
sizes, outlines and labial detail. Univac lifelucent 


porcelain is dense, voidless and strong ... fired 


in specially developed electronically 


controlled Univac Vacuum Furnaces. 


ASK YOUR UNIVERSAL DEALER FOR THE NEW UNIVAC MOLD CHART—OR WRITE DIRECT 


UNIVERSAL DENTAL COMPANY bd 48th at BROWN STREET ° PHILA. 39, PA. 
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You add to your good reputation 
with every GOLD case. Patients 
are sold on GOLD, sold on you. 


GOLD gives your patient pride 
of possession. Its neutral color is 
more inconspicuous than white 
metals. 


GOLD affords normal functional 
movement of teeth without the 
danger of abrasion or stress of 
more rigid metals. An injury to 
natural teeth costs more than the 
GOLD appliance that prevents it. 


GOLD represents a professional 
service that requires craftsman- 
ship. 


No other material casts so 
accurately — or is so workable 
that final fit can be achieved 
at your chair — with the usual 
equipment in your office. GOLD 
makes possible the personal 
attention that sells yourself to 
the patient. 


a GOOD restoration BETTER 
Me dental gold institute, inc. 


Jour. Prosthetic Dentistry 


‘ 
@eee 
H 
| 
\ 


FEATURES THE COPING 
OR (THIMBLE) BRIDGE 


A REPRODUCTION OF 
NATURES CREATIONS IN ESTHETICS, 
PLUS PRACTICABILITY AND STRENGTH 


Since the introduction of 
‘this type of restoration to the dental profes- 
sion by Fred Kida Laboratory some 20 years 
ago, this bridge now referred to as a coping, 
thimble or unit built bridge, has progressed 
to the extent that it is in demand in over 
70% of all cases requiring construction of 
stationary bridges. 


_ Our coping bridge surpasses all other 
types of stationary bridges in characteriza- 
tion, esthetics, strength and practicability. 
Each jacket is hand carved, inlay stained and 
individually replaceable. It has all of the 
features of an all Porcelain bridge and the 
framework is cast from the strongest and © Pictured above is a typical Kida 
most durable gold obtainable. Coping Bridge Restoration showing 
' the most recent improvement. in 
_ Although our coping bridge i is considered _ our construction permitting maximum 
one of the best restorations ever introduced durability. 

to the profession, we are constantly endeav- — @ Write for our complete price list, litera: 
oring to improve its construction with the ture with postage paid labels. Kida pays 
view in mind of processing more durable 

and more esthetic restorations. 


_ A duplicate model and individual amal- 
am dies of each gold core supplied with Z ae *e 
finished case. 


FRED KIDA—Please send me— J 
C Literature and price list on your services. 
ss East 57th Street, New York 22, N. 


| Address 
1 City Zone. 


CJ Your mailing boxes and prescription pads. 
ESF. ‘SINCE 1918 


1 (] Your prepaid postage labels. 
| Dr D.D.S. | 

Visit our Booth No. 177 at the Greater New York Dental Meeting December 7-11, 1959 

at the Statler Hilton Hotel, New York, N.Y. 
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Next time... . Prusntea 
Precision Dowel Attachment Partial 


For Your Patient... 


Patients who wear these 
partials are most enthusiastic 
in their praise of them. They 
like the comfort, function and 
stress distribution of the 
Precision Dowel Attachment 
restoration .. . But, most of 
all, they praise the esthetic 
qualities of these removable 
dentures where no gold is 


visible. 
Note how no gold clasps show, giving this restora- 
tion excellent esthetic qualities. 


For You, Doctor... 


Hundreds of these Precision 
Dowel Attachment Partials 
have been constructed in our 
laboratory which has gained 
us the reputation of being the 
foremost dental technicians 
making them. Our training 
and craftsmanship assures you 
perfect satisfaction of doing 
fine dentistry. 


Note dowel attachment and dimple on lingual surface 
assuring positive retention plus stress-breaking action. 


For complete information, write to: 


CURIEL & SIMPSON, INC. 


916 North Western Avenue Los Angeles 29, Calif. HOllywood 2-6342 


Accredited by the Southern California State Dental Association 
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If you believe that all 
denture resins are alike 
you haven't tried Jectron 


TRON 


specify Jectron polystyrene dentures. 


Complete background data sent on request. Just write "data" on card or, letterhead and mail to: 


JECTRON COMPANY 


1009 Jackson Street » Toledo 1, Ohio 
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DIAGNOSIS - PLANNING - TREATMENT 


Complete Mouth Rehabilitation 
Through Crown and Bridge 


Prosthodontics 


By HARRY KAZIS, D.M.D. 


Postgraduate Lecturer and Clinician, Charter Member of the American Academy of 
Crown and Bridge Prosthodontics 


and ALBERT J. KAZIS, D.M.D. 


Visiting Instructor in Prosthetic Dentistry (Crown and Bridge), School of Dental Medicine, 
Tufts University, Boston, Massachusetts 


ONG considered an important part of modern dentistry, complete mouth 
rehabilitation has made great developmental strides in both diagnosis and 
treatment. In this book the authors present a practical working text based 

on the technics and procedures they employ in practice, on their scientific studies 

of the subject, and on continuing extensive research. Dr. Harry Kazis is a noted 
pioneer in this field. 


The subject is considered under three main heads. Theories and basic principles 
fundamental to mouth rehabilitation are presented first. Chapters on functional 
aspects, physiological rest position, vertical dimension, and occlusion lead into an 
evaluation of periodontal considerations in crown and bridge prosthodontics. 
This is followed by methods and technics used by the authors in the diagnosis, 
treatment planning and treatment of the conditions described in Part I. Twenty- 
five case reports are typical of the mutilated bite anomaly cases which may be 
encountered in practice. The final section is devoted to discussions of the 
operative and technical considerations in crown and bridge prosthodontics, with 
emphasis on anesthetic, operative and technical procedures. The final chapter 
presents a detailed picture story of the technical procedures involved in an 
extensive mouth rehabilitation case; and concludes with a pictorial descriptive 
technic for the construction of a movable-removable precision attachment partial 


denture. 


Dental practitioners will find this book to be an authoritative guide in the diagno- 
sis, planning and treatment of mouth rehabilitation. Students will appreciate 
the clearly presented picture of the accepted methods used in this important 


phase of dental therapy. 
392 Pages. 551 Illustrations on 332 Figures. $15.00 
(Published June, 1956) 


WASHINGTON SQUARE 
PHILADELPHIA 6 PA. 
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LASTING AND LIFE-LIKE 


FOR FULL AND PARTIAL 
RESTORATIONS 


EXCELLENT WORKING QUALITIES AND FINISHING PROPERTIES FOR TROUBLE-FREE RESULTS 


PERMANENT COLOR FOR NATURAL LUSTROUS APPEARANCE . . . EASY TO KEEP CLEAN 


SAFE AND COMFORTABLE. NO TOXINS OR IRRITANTS 


RESISTS ABRASION AND THE SOLVENT EFFECT OF FOODS AND BEVERAGES 


EASY TO PROCESS...NO PITTING OR WARPING 


COMPLETE DIMENSIONAL STABILITY IN THE MOUTH 


For the denture base that assures complete satisfaction, 
from dentist to patient, use S. S$. White Denture Acrylic. 


Complies with A.D.A. Specification No. 12 


THE S. S. WHITE DENTAL MFG. CO. 
Philadelphia 5, Pa. 
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For estimates on specific 
cases, send study models 
or full description. 


1902 


DEPT. 42 


the 
principle ' 


of 


parallelism 


in the construction of precision 
attachment cases requires highly 
specialized skills that have been a 
part of Boos service for over 57 years. 


Preparation Requirements no more than 
for a Fixed Bridge 


Inlay or crown abutments should 
have sufficient bulk to contain the 
attachment within the normal con- 
tour of the tooth. We will wax the 
crowns on indirect models or prepare 
your crowns to receive the attach- 
ments in proper parallel function. 


By correctly placing the attach- 
ment, retention and seating are close 
to the root investment and the forces 
of mastication are directed to the 
long axis of the teeth. 


The Finest Removable Restoration 
Obtainable 


The precision attachment case avoids 
display of metal, is less bulky, pro- 
vides normal tongue room and a high 
degree of cleanliness. Constructed 
of Vitallium® or gold, it provides 
maximum stability and retention 
with minimum strain on abutment 
teeth. 


DENTAL LABORATORIES, Inc. 


808 NICOLLET AVENUE 
MINNEAPOLIS 2, MINN. 


Branch Laboratories: 


Medical Arts Bldg., Duluth, Minn. 
Equitable Bldg., Des Moines, Iowa 
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Due to Increased Interest in GOLD-POR® DENTAL PORCELAIN 


-INTRODUCING- 
FOR DENTISTS AND LABORATORY TECHNICIANS 


GOLD-POR PORCELAIN 


(Not Associated With Any Other Metal and Porcelain Combination) 


LOOK FOR THE 
GOLD-POR® SEAL 


O 
Dental Porcelain 


Gold-Palladium- Platinum Alloys 


GOLD-POR 


PROCESS 


Gold-Per Carp. 


NO FRANCHISES 
NECESSARY 


JUNIOR-KIT 


ESPECIALLY FOR FUSION TO NON-OXIDIZING GOLD, 
IRIDIO-PLATINUM AND PALLADIUM ALLOYS 


VIBRANT, LIFE-LIKE TRANSLUCENT AND BODY HUES, PREMIXED SHADES, 
IMPARTING STRENGTH AND ESTHETICS TO ANTERIOR 
AND POSTERIOR RESTORATIONS 


NO VACUUM FIRING REQUIRED 


GOLD-POR CORP. 
720 So. 13 St. 
Newark 3, N.J. 


Please send free instruction booklet and information on metal-porcelain technique. 


“‘ovember-December, 1959 
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A No- Brush 
DENTURE CLEANER 


You Can Recommend! 


dental 


BR 


Self-Contained 


Solu’ Cleans Partials and Without Brushing. 


Available NOW . through leading dental 
laboratories and supply houses . . . the first 
and only denture cleaner that absolutely 
eliminates harmful brushing! Laboratory tes- 
timonials* hail Sweet Breath as the most 
effective and safest denture cleaner ever de- 


veloped! Non-toxic Sweet 
Breath removes tartar, calcu- . 
lus, coal tar and the toughest @ 
stains without resorting to the @ droppers 
brush. Tends to sterilize den- © of solution 
tures by destroying odor-breed- 
ing bacteria . . . continued use 
returns dentures to their orig- 
inal good fit. Risk of breakage 
minimized since dentures are 
handled less. Ideal as good will 
builder between dentist and 
patient. Amazing Sweet Breath 
solution available in bottle 
form for refilling washer or for 
in-office use. You owe it to 
yourself (and your patients!) 
to try Sweet Breath. 


Special Professional Offer! 


Mail only $1.25 (about half the 
retail price) with coupon be- 
low for one Sweet Breath 
Whirlingpool Washer with 
solution. Sent postpaid with- 
out further obligation. Limit 
one, please. Order today! 


*Names on request. rinse in warm water 


SEND TODAY! 


A. C. ALVIN CO. 
909 Equitable Building 
Des Moines 9, lowa 


©0000 0080608 


I’m enclosing $1.25. Please send me at 
once postpaid 1 Sweet Breath Whirling- 
pool Washer with solution. 


COLOR 
MAKES HISTORY 


y t was in that year that Isaac Newton 
passed a white light through a glass 
prism. The resulting spectrum broke light 
into its multihued component parts and 
laid the scientific foundation for man’s 
knowledge and use of color. 


Mr. Newton suspected that science 
knew as little about color as the pre- 
historic man who had employed it to 
decorate the dim grey walls of his cave. 
At the end of his labors Newton was con- 
vinced that he had been right and, thus, 
he handed down through the ages the 
fundamentals of color truth. 


What fascinated the great scientist most 
was the fact that white was hardly a color 
at all but a subtle combination of the 
primary colors. 


White, as Isaac Newton discovered and, 
as every dentist knows, is the most subtle 
and most relative of all colors we know 
and work with today. 


P.j.1.* in more than twenty years of prac- 
tical application has demonstrated its 
ability to perceive, distinguish and relate 
the endless gradations of color and shades 
which play such an important part in giv- 
ing life like tones to porcelain jacket 
crowns. 


orcelain 


ackets 


1966 Broadway, 


New York City, N. Y. 


Mail order inquiries invited. 
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HELP KEEP 
THE THINGS 
WORTH KEEPING 


Here’s what peace is all about. 
A world where busy little girls 
like this can stand, happily ab- 
sorbed in painting a bright pic- 
ture that mother can hang in 
the kitchen and daddy admire = 
when he gets home from work. | 


A simple thing, peace. Anda _ 
precious one. But peace is not | 
easy to keep, in this troubled | 
world. Peace costs money. 


Money for strength to keep 
the peace. Money for science 
and education to help make 
peace lasting. And money saved 
by individuals to keep our 


economy sound. 


Every U.S. Savings Bond you 
buy helps provide money for 
America’s Peace Power—the 
power that helps us keep the 
things worth keeping. 


Are you buying as many as 
you might! 


HELP STRENGTHEN AMERICA’S PEACE POWER 


BUY U.S. SAVINGS BONDS 


The U.S. Government does not pay for this advertising .The Treasury Department thanks 4 : a 
The Advertising Council and this magazine for their patriotic donation. : 4 
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Enhance Your 


Skills in 


INTERPRETATION 


New 2nd Edition 


Only This New 2nd 
Edition Gives You 


*Discussions that are both clini- 
cal and functional. In virtu- 
ally every instance, the material 
is presented from the viewpoint 
of tissue reaction, not simply 
appearance or location. 


*The modern concepts of scope 
and application of oral pathol- 
ogy in general and _ special 
practice. 


*The results of a two-year 
study of pulpal changes related 
to high speed instrumentation 
made at the Institute. 


*Practical help on the interpre- 
tation of signs and symptoms— 
with discussions of techniques 
for the preparation and section- 
ing of calcified tissues employed 
at the Institute. 


*Detailed information on oral 
reactions in allergy and _ to 
drugs. 


Use This Coupon 
to Order on 
10-Day Approval! 


and 
MANAGEMENT 


of Oral Disease 
With the Techniques 


Recommended by This 
Renowned Authority 


Bernier 
THE MANAGEMENT OF ORAL DISEASE 


A Treatise on the Recognition, Identification 
and Treatment of Diseases of the Oral Regions 


Embodying the knowledge and opinions of the distinguished clini- 
cian, educator and lecturer, Colonel Joseph L. Bernier, D.D.S., 
this book is an up-to-date, comprehensive and highly readable 
presentation on the recognition, identification and treatment of all 
the diseases of the oral region—including the tooth, the periodon- 
tium, the lips, cheeks, palate, floor of the mouth, tongue, maxilla 
and mandible and salivary glands. 


Superbly illustrated with more than 1000 illustrations and author- 
itatively written, the new 2nd edition of Dr. Bernier’s book con- 
tains a wealth of up-to-date clinical information gleaned from the 
author’s findings as head of the Armed Forces Institute of Pathol- 
ogy, the largest institute of pathology in the world. This is a 
book that can help you enhance your skills in the recognition and 
treatment of oral diseases by explaining in detail many of the 
clinically tested techniques developed at the Institute—tested and 
proven methods and procedures that you can use with confidence 
in your practice. And, only the new 2nd edition incorporates 
many of the findings developed at the Institute during the past 
few years. 


This book stands out as one of the most helpful and useful books 
in the field because it is geared to your busy pace. Its presenta- 
tion combines readability with reasonable dimension; completeness 
without unrelated reference data. You can locate brief and suc- 
cinct discussions of problems of oral diseases and tumors quickly 
and easily—yet each condition is presented in detail with special 
emphasis on treatment. 


By JOSEPH L. BERNIER, D.D.S., M.S., F.D.S., R.C.S. (England), Colonel, Dental 
Corps, United States Army; Chief, Oral Pathology Division, Armed Forces Institute of 
Pathology. Just Published. 2nd edition, 875 pages, 634” x 934”, 1031 illustrations, 
5 color plates. Price, $15.00. 


THE C. V. MOSBY COMPANY 
3207 Washington Boulevard, St. Louis 3, Missouri 

Dear Sir: 

Please send me on 10-day approval a copy of Bernier’s THE MANAGEMENT OF 
ORAL DISEASE priced at $15.00. 1 understand that if | am not completely 
satisfied, | can return the book within 10 days with no charge or obligation. | 
If remittance is enclosed, publisher pays the mailing charge. 


( Payment enclosed (J Charge my account ( Open a new account | 
(Same return privilege) for me | 
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STERN G/A 


PRECISION | 
ATTACHMENT 


e Wrap-Around reinforcement plate on fe- 
male greatly increases resistance to 


distortion it grinding... use BEAUTY-CAST, the 

e Gingival Adjustment in male provides : FASTEST growing Investment for 

“bulldog-grip” retention . . . adjust- Inlays, that “fit Beautiful”, 

SE | ment is simple, regardless of case a ih “look Beautiful’ — with the 
design Hygroscopic Technic* 

e Converts previous failures to suc- pate May also be used by the 

cessful restorations rite Standard High Heat Technic 


able ‘For technical literature, wri 
xilla Technical 
Department 
hor- 
con- 
1922 
hol- i 
is a Since 1893 Sheridan Road 
pe Highland Park, Ill. 
be Box sas 
IDlewood 2-9475 
Best known name in precision Restorations 

ie @ Precision Attachments 
ness A fine reputation 
son @ Stressbreakers for fine workmanship 
cial 
ental 
te of 
tions, 
- Changing Your Address - - - 

| WHEN YOU MOVE, PLEASE: 

| (1) Notify us to change your address—allow us six weeks to make the change. 

| 

(2) Mention the name of this Journal. (We publish twelve periodicals. ) 

F | (3) Give us your old address. If possible, return the addressed portion of the envelope in 
ly | which we sent your last copy. ; 
a (4) Give us your new address—complete—including the Postal zone number. ‘ 
a (5) Please print your name and address. 

Thank You! 
— CIRCULATION DEPARTMENT, The C. V. Mosby Company, Publishers 

- 3207 Washington Blvd., St. Louis 3, Mo. 
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PREVENTIVE DENTISTRY 


WITH SPECIFIC EMPHASIS ON DENTAL 
CARIES AND PERIODONTAL DISEASES 


Edited By 


JOSEPH C. MUHLER, D.D.S., Ph.D., Associate Pro- 
fessor, School of Dentistry and Department of Chem- 
istry, Indiana University, Bloomington, Indiana 


and 


MAYNARD K. HINE, D.D.S., M.S., Dean, School of 


Dentistry, Indiana University, Indianapolis, Indiana. 


1956, 266 Pages, 


CONTRIBUTORS 


J. WILLIAM ADAMS 
FRANK E. BEUBE 

BASIL G. BIBBY 

PHILIP E. BLACKERBY, JR. 
DREXELL A. BOYD 

H. TRENDLEY DEAN 

L. S. FOSDICK 

IRVING GLICKMAN 
MAYNARD K. HINE 

Cc. L. HOWELL 

CARL A. HOPPERT 
HARRISON R. HUNT 
PHILIP JAY 

PAUL C. KITCHIN 

S. WAH LEUNG 

CYRIL D. MARSHALL-DAY 
RALPH E. McDONALD 
DAVID F. MITCHELL 
JOSEPH C. 
FRANK J. ORL 

HAMILTON B. G ROBINSON 
SAMUEL ROSEN 

A. L. RUSSELI. 

JAMES H. SHAW 

ROBERT M. STEPHAN 
JOSEPH F. VOLKER 

NED B. WILLIAMS 


today from 


THE C. V. MOSBY CO. 


5%” x 84%”, Price, $6.75 


In dentistry preventive procedures still leave 
much to be desired. The concept of the impor- 
tance of early diagnosis and proper treatment as 
a method of preventing the extension of disease 
is now well established, and there is more at- 
tention being given to rehabilitation of the oral 
structures of the patient. It is still true, how- 
ever, that most of the dentist’s time and energy 
are spent on the treatment of diseases and in 
improving technics for treatment of disease. 
These are important, of course, but it is hoped 
that emphasis will continue to increase on stud- 
ies designed to prevent the initiation and exten- 
sion of oral disease and the maintenance of oral 
health. ‘This book is a summarization of cur- 
rent thinking on the subject of preventive den- 
tistry as developed at the symposium held at the 
School of Dentistry, Indiana University. 


THE C. V. MOSBY COMPANY 
3207 Washington Blvd., St. Louis 3, Missouri 


Gentlemen: Please send to me on 10-day approval a 
copy of Muhler-Hine “A SYMPOSIUM ON PRE- 
VENTIVE DENTISTRY,” priced at $6.75. I un- 
derstand that if I am not completely satisfied I can 
return the book within 10 days and my account will 
be completely refunded. 


Payment enclosed. Charge my account. 


3207 Washington Blvd. 


St. Lovis 3, Mo. BOD. 
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NEW DUAL-ACTION 


Send for free sample! 


Five-row brush with 
mutiple tufts in natural 
bristle or flexible Nylon 


Note unique off-set 
center row 
Short center 
bristles for 
scrubbing enamel 


Paste is 
held in 
center groove 


Bi-Po's scientific design is based 

on clinical research. Because its 
center row is set at a lower level, 
it conforms to the convex contour 
of the teeth and permits penetra- 
tion of side bristles in embrasures. — 
Other Models: 3-row ‘‘Junior”’ 

for children under 12; 4-row 
“Shorty’’ orthodontic. 


For free sample and special 
prices for office supply — write 


BI-PO COMPANY 
616 University Ave., Palo Alto, Calif. 
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PROTECT 


THE PULP 


PROMOTE 
PATIENT COMFORT 


IN CEMENTATION ... 


... of inlays, crowns 
and bridges, and all fixed 
prostheses(1) 


| ® 
| Pulpdent LIQUID 
| ROWER 


Brand of Premixed CALCIUM HYDROXIDE SUSPENSION 


Virtually eliminates pulpal irritation 
due to cement acids. Protects teeth 
for cementation. Minimizes any ensu- 
ing thermal and mechanical shock. 


... for provisional seat- 
ing of final restorations (1) 


Pulpdent PASTE 
ROWER 


Brand of Premixed CALCIUM HYDROXIDE PASTE 


Allows for settling of bridges. Per- 
mits ready removal of restorations. 
Protects the pulp. Stimulates erec- 
tion of new dentin, should pulpal 
exposure exist. Prevents introduc- 
tion of saliva-borne, decay-promot- 
ing agents. 


(1) Berk, H. and Krakow, A. A., 
The Alpha Omegan, Vol. LI:95 
(Sept.) 1958 


For complete information about 
these two, clinically proven (1) 
specialties, write to 


ROWER DENTAL MFG. CorRP. 
Boston 16, Mass, 


| 
| 
| 
| 
| 
| 
| Accepted 
| 
q 
% | 
| 
| 
| 
| 
| 
| 
4 
= 
ry Page 41 


This New Guidebook Shons You 
Alon,” “When” and “Where” 
to Apply Techniques 


Nagle-Sears 


DENTAL PROSTHETICS 


Complete Dentures 


By RAYMOND J. NAGLE, D.M.D., Dean, New York University 
College of Dentistry; Professor, Denture Prosthesis, New York Uni- 
versity College of Dentistry; Diplomate, American Board of Prostho- 
dontics; and VICTOR H. SEARS, D.D.S., Formerly Professor, Pros- 
thetic Dentistry, New York University College of Dentistry; Dip- 
lomate, American Board of Prosthodontics. 


With the collaboration of SIDNEY I. SILVERMAN, D.D.S., Assistant Pro- 
fessor and Director of Graduate and Postgraduate Prosthodontics, New York 
University College of Dentistry; Diplomate, American Board of Prosthodontics. 


Practical, easy to read and to abstract, DENTAL PROSTHETICS is a thorough, 
basic guidebook covering complete dental prosthetics—demonstrating “how,” 
“when” and “where” to apply techniques. It relates the principles of clinical 
care to the basic sciences in a way that will not become out-dated when ” next 
new impression material comes along. 


In the first part of the book, the basic biological sciences are presented as ap- 
plied sciences with emphasis placed upon the developmental point of view in 
terms of phylogeny, embryology and the growth and development of tissues. 
In the second part of the book, the successive phases of treatment for complete 
dentures are presented: diagnosis, impression procedures, occlusal records and 
esthetics. Abundantly illustrated with 360 photographs and drawings, DEN- 
TAL PROSTHETICS uses photographs and drawings in a very effective way 
to give a three dimensional quality to tissues as they move through space in 
relation to dentures. In comparison with other books, it places more stress on 
function, i.¢., mastication, respiration, speech and deglutition. In addition, 
newer understanding of tissue behavior in relation to histology, physiology, 
pathology and bio-physics makes this a book well worthy of a place in your 
personal collection. 


Just published. 
532 pages, 63/,” x 93/,”, 360 illustrations. Price, $11.50. 


At Your Favorite Bookstore or Order on 10 Day Approval From 


The C. V. MOSBY Company 


3207 Washington Boulevard, St. Louis 3, Missouri 
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SO ECONOMICAL. ..SO CONVENIENT 
7S CONC ATE 
IT NCENTR D 
"4 8-ounce plastic bottle for your office. Makes 2 
gallons of cooling, refreshing, cleansing rinse. 
WV A-ounce glass bottle for the patient at home. 
Makes full gallon. Recommend its daily use. 
a 
SS White 
i- 
MOUTH WASH 
- 
| Ask your dental salesman. Write The S. S. White 
> Dental Mfg. Co., 211 So. 12th St., Phila. 5, Pa. 
for FREE PRESCRIPTION PADS. 
| 
: Principles of Cleft Palate Prosthesis 
ASPECTS IN THE REHABILITATION OF THE CLEFT PALATE INDIVIDUAL 
By Cloyd S. Harkins 
P With the Collaboration of William R. Harkins and John F. Harkins 
. This book is intended primarily for dentists who are interested in constructing prostheses for cleft palate patients. The proce- 
3 dures described are those presently employed by Dr. Harkins; they have been developed by him during his forty-two years of 
e improving dental prosthesis for cleft palate cases. He describes the techniques, step by step, for the construction of prosthesis 
in the various types of cleft palate: acquired and congenital, unoperated, postoperative, and edentulous. There is valuable in- 
d formation on the rehabilitation of cleft palate individuals. A Temple University publication. $12.00 
‘ 
: GL COLUMBIA UNIVERSITY PRESS New York 27 
ly 
COMPREHENSIVE COPPER BAND HOLDER °*. Applied for 
For the first time, an instrument which makes 
it possible and easy to fill up copper bands with 
modelling compound of ideal plasticity, assuring 
extremely accurate impressions for crowns and 
For more dateits, see our fe. page ad in inlays. 
or “Particularly valuable in cases of long clini- 
cal crowns. 
Comprehensive Instrument Co. One Hanson Place, Brooklyn 17, N.Y. 
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THE GREATEST GIFT...... 


The greatest gift to find under the Christmas tree is 
the gift of good health. You have helped bestow 
the gift of health with Christmas Seal contri- 
butions. Medical progress against TB has 
saved eight million lives since 1907. But 
TB still kills thousands every year. 

Send your Christmas Seal gift today. 

FIGHT TB WITH CHRISTMAS SEALS 
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INDEX TO ADVERTISERS 


Please mention The Journal of Prosthetic Dentistry when writing 
to our advertisers—It identifies you 


Block Drug Company, Inc. Polident Division .........................00.. 2 
Block Drug Company, Inc. (Wernet’s Powder) ................... Third Cover 
Boos Dental Laboratories, Inc., Henry P. (Preparation for 

Coe Laboratories, Inc. (Impression Material) ........................... 15 
Comprehensive Instrument Co. (Copper Band Holder) .................. 43 
Cosmos Dental Products, Inc. (Pour-A-Densene) ....................... 16 
Curiel & Simpson, Inc. (Precision Dowel Attachment Partial) ............. 30 
Dentists’ Supply Company of New Yk, The 

Jelenko & Co., Inc., J. F. (Color Matched Golds) ................ Second Cover 
Justi & Son, H. D. (Postetiog Maids) .... Fourth Cover 
Kerr Manufacturing Company (Kerr Formatray) ....................... 25 
Kida, Fred (Coping or Bridge) ........ 29 
Myerson Tooth Corporation (Piastic Teeth) ....... 10 
Ney Company, The J. M. (Chayes Attachment) ........................ 26 
Nu-Dent Porcelain Studio, Inc. (Cera-Tex) 
Rower Dental Mfg. Corp. (Pulpdent Liquid and Paste) ................... 41 
Schroeder Laboratories, Arthur J. (Reverse Pin) ........................ 6 
Steiner Laboratories (Precision Restorations) ........................... 39 
Swissedent Foundation (Patient Education) ...................0........ 17 
Swissedent Foundation (CR Molds) ........ 23 
Universal Dental Company (Univac and Verident Mold Guides) ............ 18 
Whip-Mix Corporation (Beauty-Camt) ......... 39 
White Dental Mfg. Co., The S.S. (Denture Acrylic) ..................... 33 
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All possible care is exercised in the preparation of this index. The publishers are not responsible 
for any errors or omissions. 
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ALL PURPOSE 
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WERNETS POWD 


To help overcome the latent apprehension that constitutes 
the greatest obstacle to the successful employment of a 
well-fitted denture, more dentists recommend Wernet’s 
Powder than any other denture powder. 


In “‘treatment’”’ cases Wernet’s assures added comfort and 
stability during adaptation, and prolongs functional 
efficiency while tissues are undergoing resorption. 


In “anatomically difficult’ cases it provides added retention 
to compensate for special difficulties in learning to use 
the denture with satisfaction. 


In “‘psychologically difficult” cases the extra adhesion inspires 
confidence until undue nervousness has been fully 
allayed. 


In all cases Wernet’s Powder helps to ease the patient through 
the adjustment period, and to convert potential “prob- 
lem patients” into successful denture wearers. 


BLOCK DRUG COMPANY, INC., Jersey City 2, New Jersey 


| 
WeRNETY 
POWDER 
WERNET’S POWDER 
IS ADVERTISED EXCLUSIVELY 

TO THE DENTAL PROFESSION 
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KEEP IN A ORY PLACE | caf 
WET WT. 2.55 OZ. 
try 


A POSTERIOR MOLD 
FOR EVERY CASE 


Anatomical Cusps in Three Types 


SHORT POSTERIORS (30S, 32S, 34S) .... 
adequate buccal for esthetics, 
yet eliminate laborious grind- \ 
ing in short-bite cases or over 
metal framework. 


MEDIUM POSTERIORS (28M, 30M, 32M, 34M) 
designed for good esthetics 
and occlusion in the average 
full and partial denture. 


LONG POSTERIORS (281, 30L, 32L, 34L).... 


increased buccal-gingival length 
affords excellent esthetics where 
space permits; particularly ef- 
fective where adjoining teeth 
have some gingival recession. 


need to be solved. Justi, with a selection of eighty-five dis- 
tinctively different tooth molds, fourteen life-like shades 
and a complete line of quality products for better dentistry, 
takes great pride in its contribution to the profession. 


For best results specify Justi Wear-Resistant S-R Plastic 
Teeth... there’s a mold and shade to meet any need. 


H.D.JUSTI & SON, Inc., PHILADELPHIA 4, PENNA. 


Products for 


} 
WEAR-RESISTANT PLASTIC 
THERE’S an S-R MOLD and SHADE 
| to meet Youn Particular Need 
| In prosthetic dentistry a wide variety of difficult problems | 
BASIC RESEARCH PRODUCTION CONTROL SALES-SERVICE i 
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